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V • • » • 
i. lEflli ©f f 
. §«iM' A» ;TOiSf.iwf or 3im, 
. iifsitii*fi@i » - fm 
%, Wmwwem #f . *• — S|' 
t. ... ... M 
J. .  fm 
ami.. . *. 
s • « « «-• • « « <»».* « • *•«•« 
i. i» «if©smtty ®f ppsfeai®#.. %f 
p8ata.1lil,ltf ®f fwpitta©-® wttMjft. 
progealea. %f 
%. l#latios #!• irarlarie® #f progeaie# 
% .Helatloa of varlans* ©f sire#* 
sons• progenies.^ 
€. Oonseqtienoe of adjusting r&vlmmm #f 
progeay for da®8* produetloa.5f 
~T'(o95'3 
-I-
f. of yitM ®s& w&%mm 
"wXthXn progeniea 63 
H. of «€l®otlng sires 
mm. flHl %>a0l8 of Tarianoe of first 
t®m 4aBg&t«r». fj 
fS. A» COKCLTjaiOHS. 
ra. mtmrnmrn citsi.,. 
f l l i . »  . . . . . . . . . l i t  
I, !»«««»«©« 
fit® ©f study was t© 4«*«»ia# tfe® 
i&t tfc» telfosralty of tli®. p?®g««y t^®a 
at 0%m-* fhmt Aiff^ rsae## exist £a t&« 
ir«riAtl@a ©f p,^©gani®0 '!» m mmmm ii«®i^; 
«0S iw€ wffif to:*®- ©®s® t# ©i»asia#3? tt mtt. iapoFtiUif sMaora#-
tsriitt# &t br#®dl«g Mi-o&i®, iiad®3c«a w« 0ft«« 
it©.@©*pteiM  ^wlife tl» -of «a©te 
ttes «»at)ling -to. mm&Mm' tM ital.f#3»ity -of t&® 
©ff«priag as mil &« tto protwotioa o^rit wtog« 
s«l©@ti-8f n sir#. ^«r# *pp»aFs, hmmmjtp tai?® !>«©» 
littl#' .|*®#e:ar@4i »p#« 'tMt' mmrnmmmm* #f f©i» or 
•against fc siMil®® Imwm fe®«a 
to «©:aipifc?# ':tim -ammmt &i mrifttt©® ia €iff ^ ipeat 
%M wtm*» ability t@ tto« varia  ^
tl«i» wltkiB pm$my, m» -iriMflatisa; t© 
stimr sties, @i» possible methods,©f n»ims mit'0mf 
ity of ©ffsprtag «• .a ©i»lt@ri®« la m t*f®®€iag. prO'grwi.. 
®ai.iy mm mXy fmrm 
%Mm mpm «f#i©i@nt 'mmm» •»© itmiaaW.# 
f©j? th%M 'pt-mW.m, la mtttf#»ity 
&t tfp©  ^ mt producttea %xm h&th hmm 
saall «owt ©f §.mtm. m typ«» 
howmm, mAm' it a»#«#awy t© li«lt tto® pr#®®iit iairsfftiga-
ti«a to ilea#* tf tfcs' p?©ducti« tota, ®ml|r 
f&t reeoM.# »;r» ®ta€4M, fMs iift®. mi4® te#@ams® ©f 
•Ci)' t&i larf# mmmt of 3jtfe©r iawoliret tm. tto tmk mt 
mom t^ m ©a#' set ®f (t) sa&il 
pro l^^ iilty #f-gaiai.!^  uttlttoaal sfeiyiag-
'Imth f&t milk yitMs, mM. iJ1 tn# »i»@ g»®«r«l la.t«r»8t 
Im tmt 
f&« mm^m ©f Ta»l«tt@a 4« #liar®@t«r-
lstl®8 sm&h m& fat to® ©la»»tt »» .Itoretiti 
(i) #ayli'@a«@at., »€ I3> |@tiit mtfmmts mt m4 
mvimmmmmt* If t&® msrlatita im mxpmmM i» %#»» ©f 
tartsao#''Itk# stati»tl©«l. eeasaom^# tMs r@]Lati©S8M,p 
mm to# nrlttta. ^ ir|=sr| + |^+ ^ «r| . slur-®*# iiiflutae#, Ji- » 
If «iiy,. i:p©» malforsattj anat comn l!la?©-a  ^Mt# t© 
©oati^ i tto terMifearf- ©f th# mwimm withlm 
Ms p3p@f®3ir» 
la tto# §imra#t#rS.fti@» mi Mm liwrntf^^ 
tUmt h&mm atttil-iA t# tatt, tM p#rtloa. ®f thm tetai 
wr.lA!»® within tm« t© lAS Mid®* te«#a l@#a 
tfcaii 5 ©r «©r@ toa ^0 I» a' atttiir ®f 
til® @a«®#g: of -tiff»»»©•«« ia fliia 
'il933t «sti«atM ttot appKi3!laat@l^  ®as@»thti€ tfe@ tetal 
farlati®*. was t& m.wmmlm 
appr®xi»t#ly #f m® t@t«l vmmlmm w&s Amm 
tte® siapl® additive .©f %!» .§«««. 
t» tm tmpQvtmm of.totreAltf ia 
wifMs ©f'pif® ttet-lto#tw@ea 6,i,aaA 15»0 
p&mmt' of tli® va*«iaa®« wm tm« t© • m& timt 
l#«s %'mm 3.® p»mmt w» la® t& thm 
@f the 
ffc« irigrl.&tl#m. Am# to- 1*#., A® 
©ssstitBitM tte portioR; ©f t&is :vmriftii@« ia 
tiv# Ift- fat. 
variatieas .mrls# #»i s Mltltad# of » 1@»1 &f 
ittitntl©a, ©f mm, t^ mm »ilk«a daily  ^ , g»a#r«l 
ii«a«#a #f «te. 
law %#®ii develop t^ t® ^r»ii9ir« f®*® of 
tto® mrlsti'sa r®«m:lti-ag- fi?@« tte« .seat. .«bvl«m.S' ©am#®.®. Thm&m 
trn^t&m^ mwm tm mmmm mmlf 
aiff@jee.»««. '©tiS' it iadiiiat#! fef tM f»#.t tfa&t 
lyrt®!* t&s w*^: tlii rep®«tiiMI.l,ty mt fat 
&f' mmm tm %h». Met€ is itaaall j ®f tlt« 
©f. .5 «r la -IMS' sti^ y •@©rr®®ti©»8 mm »at« 
©Elf  f®r t&w t%mm pm daf»  
is M.nmm ate^ t fb# or i:np@i*%mfiis9 
@f flit Joiat MfmtM @f &®re4itf «at ta-rl^ aa t^, litM® 
»»®fe mriatAea ®om1# SFIs®' "if f&@ fer®®a®r8 givisatg tli® 
#©w« KFltii &np&vt0W' gum. pMam tm fat pro-
4Q@ti@ai| %mttm @ajp# ®r l^ y m i»t®i»a®ti®» ®f li#y®aity 
ia irMeli a giv®« §«a® «liaaf« ia ©Hit ®airli«0aai@at 
m tMe nftiMi f@it# @iiii«ts 
ibbA«F aa®tl^ r sftirl»»@a%. 
Wmm mir pmmmM • liawlMg® ©f g#ii@tie« th® mlf 
mppmmt t>y wMoSi » tii*® @aa ©oatr®l tht li®a?®€itai?y 
irai*iatis» @f his pir@g«Bf it the ©©ftsist®at pmAmttl&m ©f 
#r iiott*iiiiif@f» ftt9t®s. f#r mmpl®^ & Tmmzfg0%a 
six"# I if ®a« mmX& fe# fer»i.) ®#i8l€ pi«©tme» but ©a® kiM of 
•giai#t® lAlle ® sir® li®t«»2yg®tt,® fer &« f@w as $«* jpair® 
ef f®a®® @#mM pr@i.«ie# 16  ^ Mating the 
airt t© m «i^ ©» teip«t greap ®f faaaal®* uMirti 
w®i»® aot &0a#'xygo«» f©r any ®f t©a 'pair® ®f • gtae® ©oml-a 
ia l©t% .diff®r@nt f®aQ%p#«. latiog tim hmt9m%fgm» 
sir® t© a «lailar feaal# 'pepalatiea ©«mM 59»'0^9 
aiffereat i®»#typ®«* 
mto mi Blrm. §m .»piM?#©iatol® 
mtt%mt irart«ti©a ©f ftaeir ©ffaprlJi® «.pp@«,r« t# 
t#pi'itt, difr«.r®a#«t ©Msfliig Im tli® 
h©m%f$Qslt^ mi stF©g,# ,porti«» #f tte# t@tal 'irariiai## 
#f tomtte^Ffat proAnsti## dm# t# lajpstitr, -smA. Wm mmmmf. 
%flth wMeli m»if©wity of pjp®gtaie«' mm h® 
t$* aifiB* OP hifMMT&m 
fhm A««3L1  ^ vitM 
of f^fsipri.^  «t® & #f 
i« Wfy l©e% mmtliors t#Et teela, #a 
aiil»a &ai-, imm •^immmernM. th$ 
1» rtfuM t® typ»| 
%ttt tlt«3yp M,wm %mm ttpea #piai®at 
met np&m tM »«s«lts #f sp#«ifi# 3pe»®»«fe. fll« ©aly 
stm€y jr^porteA t® #at« mm ttee mppmrnm t@. hm ttet 
#f i«am and Clf|7l liattet S.» 
@3£*#at :iaft «« t# l»ipe«'ti.- • 
gmtlm* 
f©r%i«il ®f tM Bmkt% «-€ MmMmmm tsal-
liig wltfe. ®f pmagmtm %mwpl'w-@&. li»g# Saij^  
toipi,# ia %flifca4. j|«ir®a.tf-#i3E Mils w@r9 Immstt" 
gmtt€, »©»• ©f ant l#ss tlm® .»ix -fM© 
a®«i«p« ©f mpiatioa ©f fteg^at## ms tli# mm& @f 'tit® 
«.t««yr«4 mt all of d«sa t^«3Ni 
41t«M br tt. ™=b.r of pair. , 
•i^ A. la mm m ff f . • S&§ik hm& 
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thm of of-' pr©gt.-»|' m&n fe®,.. 
fjp©« f®3.|.©wimi t«ot®ti©as« , Curtis (1925) ««r« 
#f It »e diffieslt t# 
m%m or tly#@t tima that of breeding, •& lieM s# llir«st®@!ic 
of tfpe ai^ Wtot#r« tlfltl- statms, •»© 
ta-Ta#!* ga^4® as t© as »©Mt a# ft ' 
i« to gaim@€ tteMs. liy «» ia»p«@t.t0» &f M» g«:t m-
pr©iM®#| mA %t -tM® *at#al m -ipwftiea l* of 
i^ « ti»t BhmlM. he •pmr6ia.str*s iimt ®oaBit#mtt©8, 
te-e#atis© tM® m^X&w «d pm&n&lmg Mt fo©A mlf&m 
i-i^ ividnals Ss tlk@ %mi,msM «f f#©t 
f«ters-»« C1939I ia naif^ fwily m 
"la mtiitiea f© tfe# of hl0. pr0aii@ti-©8: 
tfa.® pm$mf ©f a ^11 AoiiM fee iaap®®t«ft fm 
Aft#r, all, @m of ^ mpmtmt 
ia tim of mXrf it %@ »«tAliste a 
1» ttaifowi f&f typs mA py©i«#ti®»,*  ^ S l^ts Clf'lf) 
tm 4i#«-ssiag' 04»» Baft, *^# m&l ®f 
gfeealt fe# «#t 1© jraiss & f«» j^ reat pip©<iii®@iii-
Ibat to rais# & Mgltaap p#r©@ft1s i^fcg® of 0fri#i.«fat «n'iiml». 
»y mttmttm t© ^FtMii^  —  ^:®sp«©lmlly t@ tM# 
«f «ir»» — it p#ssitei« -f© 
pr#is®Ftl®a ttf '©all# grMni^ If «lti^ t#l3r it neolt 
a#t fe« %m mil mt mm im t««' ©f tk« 
" h « i f S i # ®  ,  C s t m t # # . , .  © f  &  
f#0t iWirt t# m ifel-a#st #»« iMe-mM 
&«sitatep If m&% m%%mlw miwrnlS' omt 
®f ft tlm&k m: thmt #f all ##a@#i*a1il« 
teta&l 'testoasiaea lyre  ^ «©% t» 
efittiaa . lasl^  
Clflll ta «iMia. wJaieit two sirt« t# 0ho@»« whmm 
th» pv^mim sireyag® mmm %m all mthm mMprntM 0%mp% 
waif®i«4.ty -tfcf *t«®r #Mie« w^mlt fe« f®r 
tl» M&m Mg j^r feetsrofsi^ gou# MlMtl »lae« tto gmmMm 
•3tt« #£faprt-i^ - ©ff«3r» .»@r« m^mm (m r&plt 
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•v&m mlm stuatiurti. ^1. 
wwm »«©#• i»:^  th»§« #as®.s tm wtaicfct 
3.© ti# «#t a#et -all .#f tli« 
mm y®iinaulsto®€ m ^s#©». %«s.a# 
ia» m«m& t© 
» imttglitsr w«« wmM #f tte.t 
l» %h» l»*t mm 
mi^ VkMrnAtf suM w«g%9tmMmm* If 
%8&m tat© ter€« wiAiii.. w#f« t» i.,I.*.., 'titeir 
w»mw&B ms  ^Mm .ia@teA«A. %m tli.« tet«t  ^
«f «#ae #t»-» AWkm0. kn 
mm &«*€ mmf mtmtlf h&m' %mm t«st»€ t» tm m mm& i»F4». 
1^8 wm ia  ^a fw ®f %Um w>-
a®st- Mmmmt mwm%,m t». tii« 
ts wMA Wmf, »« it 1« temtetfil. •fi^ .t ^mm% us® 
iat# %hm fistlisii toy tfet« »© h®ttm 
pmmmtlM mmeA t# fee f-of t«teiwlal»g 
teM in wbl©fc t&@-teight®!*# »»© 
•Ctojf mm 3Pe«:@»a @ew wa» -IKbH#- 'iwia tli« 
Mm% wm&r^ 'iial##®. a«®h m&m€ 'wm» mmM, m 
mm wmm -©©aplet®, mr mwSkms m Mm imi. «»»- ^bm mm t&ti#£6«r 
«»i mm^ tiwM ©ttt tm fmrnmr ««»#* f tstMt. 
-17-
IMS us td , .  I i i  t t e  imt tm th& 
?o#©i^ of Wm ijsm. uma f#F mn^mwlmm $tet' &f tim 
ftmt 'Wm- wiflt. %M>% «f tfe# m&mmA 
fell.o^wt to p»v@at 
jma4j9« •ei'j?®!' tte&t •aigWI M#a Jta. m» «f tSte 
aM'*'s twm- mgaififti Mlttstini' %lm 
#f th® tl^ t #f tem. flMSf 
f©r »«@ ©£ WS' r«e©»€, oilf w# tl»$ %hm- s-tatisti@g ©f 
m3?ia.tt@n' «f 'b*##! « is .a©t t&® ««yt« ate 
tMt te#«a #» tisie For 
viapliat#' mt m wmm ts .»©t the smi® &• wti.-jt »• •» ' 
itii#« ®f' tfe# CV « V|yg»i;ai®.®g: 
mm Bdt w^mm9 mm 
#»« witk mm @f 
mmie€0, f# %mm m stiAy m. mm-- t&s» &m wm&M^ p@-e mm 
w$mM wm&h .amM tli® f.lis&iiif* 
Wi0«14 set te« appll«&M« ^mlf ©woofM tlMi- l%i& ®f m»f 
m%m-» t& #f ^ai©:tte«i mlmm t# %f«iA#w. ^mm 
mrtftM#* isaloi2Xat«i wmrnw^^ rnmMmtm ®m his 
T@aAXlT m.@mpmt9A fmx' 'V«iPiamo#fi toattsi, -m ©f 
WwtWmwmm, lias##. »• ©»« pmp 
iailirt#«itl ir«M ••«»* t© giv« it ®f t:k» 
that mm tm^eat t@ «%#iirTO %m a ii»g«ttf' at i«f »»e 
wmrm t® * «&t»» »»• (tlir#* 
$i*#« -fftF *i.U£S.®®l te«t# tef ««« ®f tim 
tmtmm »Mwm-km. '1^3.# t*. fattier* w«jr» 
tk# -.rroii m »t-aiy 
#f ldi€ F®©@ri« 
iuit hm wtf «^^^prS,at« f©* l^ «»e intit*. 
adls %b- t© la #»© 
•©p@»*i©»-,^  «aipS.r«ii«»MI. ta# t® af® «]irt 
« 'lit® f@F #!»i»®stii^ : r@si9M» 
t©' It #«»tt p9tw €mf* is #&®i« .is IsvestI* 
#f *«.«€««€ (1931)1 »®3P*«i tXflEl.# «lff#i«t aaA 
§mmw (W3h Clf]^ l «t &tk9m. Swfe itati#s 
ttot t&«r© 4» «• If t# 
 ^p®»«at ta milk pr®tti@ti« «».# .&»• ailkti 
II*. 9#ap.»F»4't# t»i#« 'tetlf:!. f®iti» times mm ©#«» 
^ps^«t t® tla®s iailf.. 
. f^ .# «:«#€ m sts» fmtm !• «<pslly 
«f.iil.«t. Im it refisw ®f «t» #©3?y®®t;l©tt. #rA*©«,. 
.iia€ •»©•«€ s«.a# 3  ^Mtfmrmmt ««t« 
0f mg«, s©rr#»ti#*. MiSt&m MA hmm hf vs3fi«t» 
mm m'X%L®m m% ©»» tl*« #3? I* gwtsml., «l»«# 
fs®t© i^r« w®f« #f tfci. .»&§•« Im fsM@ t. 
t 
i«TOSl0S wmw  ^FOR GOMVUHfllfCI WSm SMi»i m 
:mtmn »b* basis 
. ^$Mm _ 
t , i,t| % 'i/t ©.-i? i..#f 1.31 
11/t i.m 'i,m i.p 5 -t.gf i,m i.m 
3 # . f#  iwif  ' • i - f tn©,  '$ .«5 i . t f  
3 t/t 0.9t 1.1® 1.-IS I® 0..tf 1.01 i.tf 
» . Q.m i.oT n 1  ^ WW. M,m. %.m- i.ii 
mmrnrn iwuh 
Clflil &!*«> f^c©wir#af# fSI'®!?##,. %Ms ty|s«,» 
tag tMt m& 
Im'&ms, fMs t« true for pfedletiag wM* 
m- giwtt mw wAil astwr© i«t t@ ii##!*.®- ttesit 
M mm «g# #®yipe@t:i« i» ii.t»@« 
*&«• ir«®r«:#st@a mwwmts tm aaajr tiiij^ s tbiuS' 
:«g«* tw « ««t @f -MiAe'lf iaastw® ©ow# 
«at %y m r^wssioa tt«atiea' li« 
»tt@& i«sa toa tMt f©ma4 ta m m% mt mmw^B m&9 
% mMmm mmtm, m»« #f « r#g^88t#» 
itt this stsrtjr mmM MMtir tm t^r aid ia 
mslciiNg' a fmtw ®#«piyri.««a ©f ttee mrlas### «f tli® diffewst 
tmmm& «®#a t® toir® liftl# 
«!>«»: tlfei if&risae# ©f mwpm'tm4. fat-
t&a #f fsMe !• »#wad la 
ppiseifl# sM tosimfei# f©i»' ttols ia-rt-stifati&a. 
'Wm mmhm ©f iays is. «f ®a# 
was |i5* . tiiita-
were »#d •@®:r3r@©'tA«g f©r .a«»te«r ®f 4&j« »iilE®d* 
tM« is tte p#li®ir f#il0W@t mt yatmmt hf 'tto l®3.#:t#ia* 
Wrlmtm A:e»#@4ati©« im «11 eslewl^ i&s# iavoiTiag »$,m 
iiid®3E«s, IbM ««»§««, #t#. 
of .«€ sMe-wlfi.  ^.s©atia«?e4 if praetloal 
is. tF««* Ssa€©r® Clf23)> -ifeiia®# i,Xf26} iifSfl, 
aft4 1^ B«r Clff?) bav® fr«»0iit#t #-rl€«i«s-© «b.ow 
t|«t leagtk @f laetstt;®® is #nTiF©tt-
a@at. l@ i^iai«r 1^935),. a«4 Is,A Mft -itettlta (If5^ )., Itoirliftrj. 
Mf'ii «l»w« tiMtt Ibajpedltf- a* well it® ««irir#iMsa"fc' aff«#ts 
l^ afl^  «f lft®ta%i@». 't&ttSj-. it •»pp0&jp» timt a »i«pl« o@n?«e--
ti@» faetftr for l@agfk ©f laetatloas *©«M ©Itaiaat# «©»« 
g«Mti® «s W9ll As.mmQh emwlmmmmtml fmri&tim. -leG&txsd' 
#f thl« ant tit# fa#t mmM m i» sot -©©imoaly 
mB0&, it wai atvi-tmlfel® t#. «a# A1 ©oa^ lut® Im&tm-
t%m» m» , .r«f*rtl«s« #:f' -
la tMs stiHly iJi@#«plet« w#?® ©liai-
aattt mal##« th® of Aaagtitsrs pmr sir® wa# tfem« 
3P®-Sii©'«i teel#ir tl3»- aiai«a wsfet-rs preiri^ Bsly m®ati0a:8ft,. 
W&«re it mg to as# <^ ws witfe iit®©a.pl@t«- laeta-
tiei«, tii«l3p r0mwS,s wwe toy * #f$slal ast ©f 
f»©t®rt d#"r-0l©'p#d fsr tlii« p«rp©s« 'fey tti# .i©l«t®ia«-
.fi*ii!:«isa A»®##isti#»> faeters ia fafele 5. 
•f&p## «aaplai ©f tto R.,I,E. r@@@ras 
f&r tMs stiiAy ir@i?e md mvs sliowa is 
Wlgmrm 1, 2, mmS. J.. Figar« 1 giws tk« .tlstribt»tl@a #f 
t%« r«©©M» &f mix aa^ M@r« ia thi# fi^ it twentf prdgenl#® 
•tt-
y&plfg J 




Ift - 179 4ir« 
,li0 - Iff •» 
m§ • sf « 
ft© - ' 
250..-.. 106 *. 
mm Bkmmmm in tM.« mmmf 
.33ft±.ittl C%±«tKttliiFt eraror mm gtwm fey .Flsker 
rnmm m«. » a%impt tJPw»eatiott t® la#t®iit« sa *ppr«eaafel® 
saewt «f #«lliag mt my g$,wm l»ml ## 
figtirt t 'tfe# tiJtriMtlsK @f « ,®p©«f «f hl^ 
flgw® I ft*## th® @f s g»«p 
&i Im »Umwmmm mi tw© €ts-» 
mm atM •tl|'5±*'3^1.13^# 
f&d €l#f#r@n#®s attfwiilty w@f« s®i •tetiatisitily sig- . 
•mltl®sm%' i» mtthm ©f ilitififewtt#*® «a4 t&er® 
w®jf«, m tm&mttm-B- t® tj^mm m@mm at 
Mf M't#! fifeft tlifM .sJfe#im®*8 ia 
til® X®ifdr- yt®l.ti^  j^rigente.#, mtght k«r« .^@a m^aH 
mm &mM twm -9m» the 
Am plmsthl® s^a.«»ti#s.p- !• 
tM mmmmi, %»#*«» m» «»aa« #f Wm ^&rmr 
«*» wmw a«» tfe® !,««» limit ©f i»r®^«tl©a-. 
•f!h» tMm •iirwy- ftiiiii&.r t© tli#«« 
f©^*  ^toy '^mm Clftt) in .« ataty ®f a i«pf# #«r«#y Jteirt, 
















160 200 2^4-0 2gO 320 36O M-OO i}-4o 4-gO 520 56O 6OO 6^0 680 720 76O SOO g^O 
Pounds of butterfat 
Figure 1. Distribution of H.I.R. fat records of i}-00 daughters, 











160 200 2i|.0 280 320 |60 i|-00 IfifO 520 56O 6OO 6^0 660 720 76O gOO g^O 
Pounds of buiterfat 
Figure 2. Distribution of fat records of daughters in 










>0 200 2^ 1-0 2g0 320 360 i^ OO 4i}-0 i|-ao 520 560 600 0^0 6& 
Pounds of butterfat 
Figure 3* distribution of H.I.R. fat records of 
laughters in progenies averaging JBl to 4-20 pounds. 
-f?-
if, ts» m f» wmim 
• ' c ®3p ?l wm-M «««t -«6 tm mmmm 
#f #f %&« p^ g«i#s, MirftBtiife* #f 
variaae# im ^3.9 w«» (Jll It «&« 
«ii^ It J. tt 'wm» mmltf • 
fw^tfe# #f t to €»#,.  a»it  Cj> i t  *« 
to t«attt wit 'ttwiaM 
lycj ilig&f ^9% %mm m««4 wt^  iittt. 
ir««|.t !&»« -ibvolv  ^  ^m%3e% wt^  »# »ppi^ «at 
tit©^©ii8# m to «f •!&« ria4i^ «. ^©titesip' 
mill m jp»®i#v ««fft#i#at #%§•, ii®*f «©»-
as@^pl-#t» fi&r tMa i»r0atipttt©«. 
wmm- «ot- aii^ tiiM®  ^ mmnmati. 
•i»s.m m§. %%!,*« ttflfl «««t %• .« l .m f®i» tii«, 
a#«f«p# «f fmrlatiea. I« i»ir«ttps.ti«» tM« i«, ^  
»«a® m. tf«. 
^ ^«rtia@at M thx» 
'wewm lil M mwm- ttok hm 
t« mmv' ^mm whm. Bmpllm temig8a«#w 
ti^ l iMi Mm »imta,W® ii mst^ m $m saiifl®# ©# a mtm*9 
C3)^  iftat f®2rti©a @f ©f tM 
«» iittritettt®# $® tto& stirtf in aml.j.% 
cfl i« t&« .t# 
#f 8tr«f i€t TOttW t&# mmmmvmmm M 
tft# sir# #f tlte.awt saif@i» fi^ «^  #r #f  ^
»#•% imrinm.# 
f# mmmm tk«m 1* t»« t& 
®a3.#«la*« tit® •»!•»#« @f #si!fc pp^ «af.» ®f fiiptt m,-
•eeood 3.0# 3.0 
# f  f # f  ^  .  # f  t l ^  
fiF#t 1® «f mmh -2® l»t4-
irttwO.® @*«@« imm mmr$Xm "fe® 
tfc# ©i?4®i» ®:f .ita®# til# v^ Pisti©* J,» tl&® tiuss 
•l»'r# hmm. m M mmmtm§ #©«• 
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mmB MM rmimmB m i ©f go mwatai 
sty® 
fsiri&RGe^  not adjusted for dams* production 
lit 10 23ad 10 Odd Even All 
M - Y U ? U 1 • U .t M. ?• 
Variances adjusted for 
dass* production 
isllD 2nd 10 Odd Even All 
? y V V ? 
mB7 ^s€ 
3900 i^91 
t32 55^  1$ m 
xojm U5 
6135 5w 








^55^12 43  ^ 13635 ^72 
5610^-^  ^ ^^09 6225 395 
5^«266 583 12^72 5^5 
559668 401 ^10 377 
625792 3«6 ^^74 w 
336756 476 349  ^ ^«1 
^71070 ^6 mso 573 
^97737 456 6931 453 





^779s9 52  ^









221  ^ 291 
^527 559 
997s 502 










%773 i^ 3i 
5 |91 
'0 %if 
15  ^ ^30 
673 310 





 ^ 53 
:|i 13( 2 il?? 
12201 s? 
13999 608 



































































































































































*»4»m ® o 
U'&> AO 
«9 
B IS m 0" 
r-iX 
m 
cm r-invo t<>cv mi»-mioncvi pr>\0 cthv© h^ovo r^< 
~ - h cm ftj w u\gf hvo w r*\wvd <y ( trvvo cuvS K\*>-r<\Kv^  o O xffl w< HI o o a Hjt-sj* u^ «svDvojt i^ -wvp^  UMntfS 6 iNH o
r4 M H H> r-J 1-4 H eu 
K\« Q H lf*^ 0 V4J <W t<^ lH l^ trvwE* r^ VO o O vo «Q « 
fO«9j#v5 o r«^ trNh«-«> infn,KMfVf-i c^ mersH €viv0 © o ri Q W O KNW O W-at P%Q O CU HO CU Q j^ •vdcuo^^^wh^ l^!s^o lAH f-< HI W r4 HI H€U 
;r5;ks,^ '&r 
' H r4S£> pr\m r-i 





n©v£» l>«-.i80j* r4 €« w^o q w hnvo cm wv©€y »*nv© vo ^ *|<vl:^  |w<s 
o f-l># r^ t® tn#-i mst« VD190 <M ONO 0MAr-tjit HX© SS CM J^D KSH W ON H WVO tlV. 
b-vowwpr^vjstobqcnio ^ -tao ww h«>«>«) i^ hla»r^u>|n-H w HI *-« eu H r-IH 
CVJ Cr*OJVg0i«) o O HMTVCM O |s-KNH 
.««i<\h«r*o\m<mvokn«5\©i80«y (-4 
>vo isgt w rs-h a\fwh-.crvtf>h 
180 K\«VO iTif-
li-# m<sps] o o ® o\ON« w *»-
cy ur>rji80i-h <ni?w ovevovo 
.f*l' 'iH HI' ftl • • • r< 
« s^b s £&rs s58 strssi is h\i9 cm ovraksonovt f»»mcj%0m<%o «3 f«-w» h k\0  ^Himo O OJ4-pKtAO'yS tAst r^ KM H^VXJ h-i® /-^ Rivr ns/rvOi iH H H (H r4 H HHH tU 
-uai iAfti crvt©;^  0\«« f<.OSO\tnsO 10 tfVIAH «-4 iH <J\ O;# 
>vo r-tjt^  fwtr*H3: p^ -iso h-vo o 'esvo onh r«-h t^h <u 
« r4 H HI 
H QVD <WjdhW IAOMSB QitVO UM*\ fx-Si® f<# i\w »l »s.Hi OMM Q W Q^wsf- O «> 
lathj* i*vf a\«w asjsj* 
fPXrtjsf: ONOVB 0\d(' V^£> 0\O OilJt KM N^-j± «0 OMTVW 
0\o\ii3kh miss'so i^ u^soji-k>3-«o i« i^® o>c^1o<o 
voijt hiv0c««5hi\«tfm)irk<y\iyf\hijt^ t^ oswv<s t«np^*^r^r\«s\© r<%v&so #«4'HI CW i-l • . HI H H Hi H (H' 
^ €u ur\tnvo\q onojj^ dh H i*\mw o i«4, 
v© Itvt-aj'^ sl' insAsh mtA 
«i mm<rkn»»*%«u kvat: o^rf-1 
«© jsyikp\inp^  ^
HI HI H( Hi H H HI 
I tjCMf\HI H( 
>sor«m*n^vj&€vlj:i' . MC\U\t^r4^itQ'0\m i*\0 H ONHVO 
• €U H H 
pntfvvo « ini 
taxo wo knr»-k\l*»n» 
hi crstfxosvo 
vojj- UfVal- iniTiUVt Jd- imrvsi' KVd-jrf-
HKwVO.f*. 
•Jit fsuxa-
t t*sQ fti on<y\flo «y hvoi 
tr^hi w c^<ys?se ^ -o h onirf-w'u? law k\r»~ifmr>vo t^fr\cKSj t© i^-
<w 
> o o eu €u h <3pxd" "bo *je> h w omo f»«> 
ns0 0m*-isovorcvl l«»{y\0 f<\0 on  ^h O O h-CU )H^  m«0 p-«t a\o i^ v© <Ts\o\o cvj^  ir»v@ Hl#-t 
^^c^c^o^vo^^^•g^^kif^ u^ojlt laro^^^o^«^c^cr^o^^««^--wkvat hi o w ce\0 -^'«ll ty w <M f» f^*\vo Oj*- k\o ir»o unw o 
ri «o mw o\o '50 r-tjt tTvvo a\«Mvo t<%r~cu r«.r^ trvr<<»H h h cy 
aNONO\WHIHHh«AOOHCMjt OWV4»Hit Cr\mO\iXMfM*NH 
u\j± c\ls%«\sj-limaaj*^ tout^ovojit u\m>'3i |«\kmrktn ksinvo WSst 
i 
HSIi 




r-i Hi cyjjf- r4vor«-r^hoso  ^frf\o\f»-cy »-iv0 w •Cy »*<• 'f*! Hi H 
13^  jal-W tek^mvohie r«-o\vo^  ~ ""• . _ %o H <u 
oshf^ obok  ^
ih r4 .r4 "fiKw rfw # ®h,l^ © f\^ -li^ ai• r«f O W HTOmfiy H^ 'HiH r4H^ ,Hi'r^ •r^ • 01 r>4,*H 
ctf ^  w w hthi'vs sqtj^  ^  8 w 
k\kn^o 5nw cm w ?^c«w «jcvge>jdh w »»-(Hri r4 H 
k\g^^^€yto€vlr^o^ow«k\^ ooh^st w< ifNHoN.CUiA0\3\tA«»voeut©CU HO i 
<-• CU UM<\Gfvi^  HI fw H 0>f^ OS© 
urv«0^0n.0 r-txe tn 
• ©•«# p»^ S^t^Q 
hotahteifto 
'Ajt tfVkjD d\^  osey rwiu^ o eg «> h cu r-^ rokO JH  # » t H I H i H H  H  r 4 H  r4p4 
ON© «M 10 Q 0\0 K\K\ftl r«-fwm€U O rl tf\HI KMS Qj^ jf 
§«#>« ©alias's &s>g5^«rcipi 
«>ovd-kin.»ct\mo\<-uf71imi-ijt i«\o<r>.tgojtir>wo\r~»oi-
gnl '|94(^»4'r4r4 r4 r4#4 **l • 
trMJfNPPKSrsp OSVO KNO\«» H ON^ mst r4VO tTXCTsVO CM i«t«0 O 
o mo H o (M\& f^ cpkonhvow t^ 0\0\'80jd- e t^o ufxsl'vo fwcu 
t*\r*\€n ia«|\o w ttstr\\o ey cy miate a\o «i fminr^r j^si* r4j^ m 
«8 is:is|!?s§5rtr&s{sr5l3;s!5s5s 
!«\hvo w^sf^ of^ trvh-r l^ao-sfjd-p*-i-»t86 r*^thff\\0<TsHUSr4 
f4 m h' sshih^h ,r4" 
a\«ao%hij! r4«s © & mm fi & mvt%m t£\t^mm 04  ^w #4 hsjt 
- •in«uo«otaht«vi§ononcu owr-tor«%(av»wk> 
>SOVO «%af ^  tntntfS^ jsh lAjit Jt Jd-flw 
<r%«ehj:#'«)o\is0hcijv0urv80oom^«-<»*\vo 0^>4»is0 o 0;dk«>  ^HI <H H 1-4 H H r-t CM r4HI H H H H 
J# minili><« If »-t mw KS^ v© jitj ! s l2i^ «r»»y&n-o - wSar 
r4v{> wv© 0\« «y^o lf\at h1s0 h\f-i wjt r^? »-i k\o. 
r4 mmm ririri l»«st J# }^ r*-»r< © 1® |*\h tacrvirf-^-^o o u^ovo fha© if%ao h «w n. 
HI HI' Ht HI Ht H 
tpt\0 laumfut^ o ap> 
crvmin.trt0\«j)k\om3 <m 
eh«V]®^  ^  jfjf jjt i 
o w ia©i c» £v o mtrwii »j 
mt© h <m fs.»*\«n«y\o q\(ts<o\e» t<\'m i 
o w^ *^^ o^ o H ufNCMvo «y\je hi i 
o «3 t^ ^^ -o^ KK\«) ca (rtivo K>cr\<« I 
f*.f^ o r>^ «M mm Ow ^ -r^ o !**• 
HI H 
Cy H *f\CU l#\r4 ^  
! »-4vo r^r>-o 
r«|;r4 r4 r4 
5 rrgsf=!?!rsi slgfls«> e  ^® 'f"' » 
ji- (f\st ithtaovjovo latasfjst-st-st lifstf\skm v©. tAONW 0\Q  ^
esi;irp;sa g rg iss &<3 »»is!io 
f«^vdv<»tniatf^ ir*w3 00 w " -





not adjmsted f<a» 
lit 10 gna 10 Odd 
m ,? 1 m. v 
diais* ppmmttioa 
Mrm • All 
M r m -v 
Varlaneea adjusted for 
dams* prsdtiotioii 
Iflt K) 3^0 Odd Svea All 
? ? ¥ V 7 
522365 390 
627893 510 
i^ swo 426 
kskS^ e il-S^  
620999 ^ 6l 
500740 k09 





f21122 44l ^?57s 457 
53^983 w 
537726 417 























































































436 4238 425 
429 4963 471 
443 11858 469 
443 13192 468 
483 11865 470 
402 16569 399 
504 124I4 469 
561 5381 591 
549 8664 528 
429 16783 451 
4^7 12797 511 
445 5325 452 
554 14901 544 
458 5734 469 
410 1518 421 
566 15732 
478 14923 
477 6313 485 
402 8843 411 
5^ 7612 562 
430 3434 446 
430 10731 4l4 
438 70^ 413 
501 10654 503 
®o 4911 475 
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o «s o 
5 «3 «ct!> 
^«(cs 
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•sl 











@5*  ^ j# i*" tno o cvi 
g !^rs3s !^s»fijfsl 
•, i»4 . r4' 
w hm« i-fjt' olfl m mmw i^ i© 
fwo C!M*>«.I*M3 r<-«M 
ar4m>r>»^^r4ls& 
no iav0 <m 0\ea £\j  ^oscu 
taib^cm - i. . ™ f*l W te^ S r4 mm if«y # VO Ctstrsw »s-wvovo h-knj 
r< , r»|. 
CU Cuv5 l»-K\ ;^ rf\ciit]c  ^
crseu q t£mak\takn0>\o 
m H »Aty CU <T< HI HI HI r-l 
inifl •10 W »»-f rf ftt oirf mm £^K*ji^ © 
tx-mvo i^oMX\stso\o p*-04 ,. -hi: , , .r4 -: 
VO €r\TO W 




KnO Q H CTvQ pKvOVO tA 
to psvif «vj vfi eu k\0\^ r4 H H H H 
talasfr jasj- tast r^sttu# 
RRSsyssfit® %©• mr-»0mno w# tf>ch f»smm H <M H 
UMfMs».tf\H O tfSCU lAH 
fntalmiw j^c^^a3  ^k^anknkvst-jit 
mm^mm & mw h-O »*s<vs fAfv-KNUrVwO HI 
h r4 h h ih 
Emo msm m & «J Hi W OMAtO 
fVit 0>Q H Hl<yi ur\tht*\o H H O HI W «V} 
O rl lAm jsh la«atak\j^ - latarp\c« 
-35-
tabll 5 
waii all vabiahces of progenies co.mf'os® of i.1ss 
thah 20 moahtbrs 
Six>@ 
Yarianoe not adjusted 
for dajBs' prodaatloa 
Datts.ln 181 10 All 
wmm .y, , V,... .y . 
Variaaoe adjusted 
f@r da^s* produotioa 








































































495 10050 495 
539 1355 609 
6667 
22002 
552 11211 530 







431 ip37 431 
533 15937 567 
539 10637 539 
490 10073 490 
4ig 62m 4ig 
4go 397fl- 430 
447 2714 447 
525 9650 525 
584 7776 5  ^
606 10987 606 
i^ 75 17073 475 
473 14316 4^ 5 
491 6700 491 
575 15933 535 
506 5701 471 
576 15567 564 
5«5 12535 594 




364 42  ^364 
371 6599 371 
64g 19521 601 


































































*R«gl8tr&tlQa AWib«r of sirs. 
tmm  ^f 
Bans.la 
aigg.. 
Ya]*laiiee not adjusted 
foT dams* prodwctloa 
iBt 10 All 
K V M V 
^ArXmm ad|mflt®t 
for daao* produotl®B 
















































































. .1 "331  ^
497 30501 497 




494 9905 9^ 












310 10691 310 
440 IS865 44o 
533 1^51 5lt 













512 i^ fe m 
412 5912 401 
4  ^ 8906 4  ^





576 6772 |?6 
482 9430 471 



































































































mms I (coatlaued) 
S|^ 
¥arJLano® not adjust©^  
for da®«* production 
Baus.in Imt 10 " All 
mmem M f • ,. 1 f 
Variaao® adjusted 
for dams* produetloa 























































































































































































































i l^ ontiaudd) 
Sire 
?arlaa0« sot adjust©d 
for d&ins* production 
ist W MX 
V _ m ^ 
?artaao« adjusted 
for daias» produetlo» 












































392 53^ 7 
392 317? 
411 959^  ^
511 20372 
53g 5690 

























4oi^ 1939  ^





5^ i^ oc^  
4i^ 0 19099 
1^26 7961 
366 lil-609 














































innitl* Ctl tte memmmy sMaM W mmini&msA 
t«» i|| my 
Mm f^«A tei#t »p#» 'mm t^m tm 
#«# m%hm- l»t«. in the life ftf »»«t teiil##. «it. 
mf Mm ab®ir« miMtmm wtiat Mm .|3r#&tir 
til® of airaSlaW.® f#r' tM» 
3' fmmmf&mmttm #f fi«r gtiitiatlgai 
iiiiii'''''im' 
isflan#* m ptmimulf wmm tta» 
rnemm  ^fmtmtMm mmA i» ti^ s 
m. mmm& *#r« mt. mmrnmlXf 
#f is 
i« ftgar® <%#»# mrl«a«»« ««»• «a 'Bit first 
®f mws0k «4r#.,| A 
tm t« 
Wl$W wihatt 4.^ ' 
pmg9mimt it %« ttet 
t»@l mwmitaM.m, Btme tUmm i«' a@ iiiii^ l.» 
f«r 
fsroit mlmm m^U mm m^mmm 
msdt ia i^* t# "wiwuO.!®# 
•%3l. 
toatriimtiftm Ihm tmmBtmmskttmB 
wm^ hi tk® #f til® 
m& Ct| %m l©%o of If# @iii-
tte l@pyritte» v«re t® ]p3jt«e« ftni 
fey $*Qm mi, iibiti,p3iyi»« ) 
fS.:gw«.®  ^Hilt, i stoew #:f tfce«» tr&»#f®i«k-
»twip« to@ti latwrtlwra. awtatioagj a®*## tl# 
saiio mkmmmes m tM •9m%mmm- %mt't® & s@s.#itet 
l#si:iap ttp?#®.. fl»' ««® ©f l.©giypitfe««# «l.Uitaat®4 
tm® ®at gmm m tl.®%ritettti«a witm it ®lt®i»««® 
m%. tvom mm-g n ^  mt ± 
fm® im®, «te8i«fifi»®, 
&a€ m®®li itt. ®il imft 4^® 
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Variance (in thousands) 
Frequency distribution of variance. 
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standard deviations 
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Coded logarithms of variances jlOOO(log2^QV-3^ 



























i»* s 4» fis 
« i fit # ® #» 




 ^ iT & M i* am 1^ ' 
- •« '^ • 
















® 4» *4 tt 
« @ 
•|^  



































cf Ji 4* 




















a w ® a$ 
66 O f4 
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^ m 9 « # 
m m ^ 7< 
f # H' 
fcr 
Blmm rnim wmSsmm #f 
tm ^mm* _,pt@ia@tl.®«:,.., |3.| 9%mm wt^  te^ littrs ia #a« 
Mw€ ««lf» all wl,^  iAiigiiteps 1« na® mwS. ®alf 
aai irt^  
Msa* fSi «11 ilr## !.» ta# &§*€• •«€ 
•nil <€) ^1 #ar#» trttfe t,a 
«» m:tfc «11 aM w-tth wmwtmmm* 
Mia th# slgalf !©&«««: ©f iir# givsa ia f*M« 
f. piwUflsilltiet ®f tik« l»vi^ .«i«lt®i. 
@ikl.®al&t»a hf «si^  
tkif ®3^ #«#i»ai &« fiytfWkl 4«iri%*« «itli 
•wiit mm%mm CgiiPW 1^ fisi»3P (193^8) )• ««««••€•* 
iiiilf irattll p»l^ iliti#« it i® .wlAta* that tiw 
g@«i@« i» tM,» .ftiff«F«t t* irairia^ llitirt «« ««aaiii?»t 
ly «irlaa««t -a®:!*® 'tlu  ^&e.i^ €  ^ «!#»«• 
mmt it «»&% #f tlte. pi^ t«mi@i *«r» .fe»la®l|r 
mre wntfom tteH' -wWmm* 
 ^.#11 ^w®«ais« 
C«« %»#»€ m «fc# fat f»€«eti« ©f first t«a €a®glit«r« 
@f «iir#| wm  ^ ff pouat«* 1&@ wm^® i« 
#*«»««€ 4#iri»ti«m« mm tmm i® Iff psaaat,*. 
wttMm tbm m»% aaifsw p«w>f«iigr m» 
tmm i 
sMttfifAiis or fHE DirrsREHGsa a ms tjmmmm 
m fm mmmim 
x® 
e/f # "wf" 
m2. pf«»fws>#s, »« 
adjustmeat for *• 
Uom ©f ««i« t5S W <.Wtt0Q,,OOi 3..^^ 
ml progenies,: wri-
mmm adjuatet fiffl* 
pwidiistloa of dus# 15f f <..®»,000,001 t.,f@ 
<^ 3.^  pimgmlew in 
one BO adJustmeiit 
for s»roitiotioa of aa»« tSf 37^** 1.^ 
Ml pm$m%m tea ted t» 
Oil® f^arlaii©«« 
Mlmsted' for 
of &m& St5 37i** t <.§60.,®G0.,01 l.S 
All progenies testis i« 
one li©pd, all r«©®rt« 
eomplete, and no adJus1i-> 
meat for production of 
mrna m r<.0«i,^ l^l !•?! 
Ml tested i» 
iia@ h&m., all reeord« 
#ottpl®%e.« aa& rmtimem 
«ijtisted for prodactioa 
@f i««e . , . l>7g 
•In this paper « asterist (•) or the wor:^ "ei^plfi-
c&ut" has been used to indio&te ttaat the ?alue would mmmt 
cbm&e la not aore thaa 5 o** 1®S8 thaa 1 j^roent of the 
trials. A double (••) or "highly sigaifioaat" iadioates a 
value tliat would occur by ohanoe ia less tMa 1 p»mm$ of 
th# tri,al#. 
t. ©f •'mri.mm® wltMn sige®* Bmrnmrnlmm^, 
fJb» ©f %&t mfintiaa wltMm p»-
g®Bi#s wm» tl^  mrlmme {»ft«r 
doawrtii^  t® 3.e%0l ©f sii@©»«s4ir# -aad liotpidft 
®f ia %to»« pr@f#nl,#'® of '20 lativM-
mal® «a©&, ffc® ®f ta^m«rs w®» m« 
fl«t t®a witfe »®ii0M wltli, 
thm #i^8 ithm 1i@i^  mrrmf^ la 
t&«4y ®p€«f ®f Son?«l&tioft« mm 
far ®f (i) #3.1 sir®#,. C3) all with mrlm&m 
@f t&w 4»®* pmimmttm-f. C|) a^ ll ®ir«« 
witit te^ t«ri in ®m® bert &at. C%) nil ®ir@s wil^  
ia me faei^  #alf «at with -mwlmmm &f p3p0g®aie8 
|^iist®A 4«b®» pi^ a®:tl.©a. »i»3r®lati#a ®®#ffi©i«at« 
mm gi«'®a %m. fafel® i. 
•&§ rtii®mt«%ill.ty @f wmrlm^m a^sarsa t@ %« 
iifpp®mjkt®ly wteb 9f « 
©f f a «««®##Ai«g, gr®»p «li^ ly M.^ w »^ a 
@@aparl.ag t*F©: »«8pl#® &i wlsi@& «#v®F®i tite tmtire ta«t 
p#rl®€. aiffe®"®:®®#® fe®t*®«» til® mwml&tlmmm: wamltia ,^ 
tmm 101® tw® a®ltoA® ®f iMftlSaf imm- m&t @tiiti,:«tl®sllf 
ligiiifMiyit %m% wmy .mw@ hem wml., imy mmmmmt nhmgmm 






















of vmLMGE i® cohssoctim im §m^mm-
Bm^mB QW A S1M*S fK«»X 
(Varlanoes coaverted to log^Qj^ 
w Wm^mmma 
M& tAMstmmM' 




10 of a sir# 
MXM, mimm lit 
iiws wi^  
ail 
tested in one 




illNj« Wl^  
all dasighte s^ 
tested In omm 
liei^  
lis .271*  ^ .1  ^
-5i-
5* vlthln 
f® t#t@ip«la# t.li® repeatabilit|r ©f mriaaoei 
wltlte. msmmm fmtmm mtimw %h&m sii'®#, ttot 
aa## ®f tto %m -ta^gM^wriE tf s stm- wa# 
wltli 'tlhat #f tl» ftf«t t#a of M» sii®@#sTOr ia 
whrnm twm m- «#r# «ir«# 
w#F» tli ©®a8«#aM-iri(' pttys #«' tM» ##iipitrl»«a. 
*«!?#- fsr .{11 all #©a8@#«tl.ve 
pr@f»al.«.8,# It) nil progenies with 4a.^ tet®s»« 
im ®mm (5) all ooasesutiT© progeaiea iril^ 
#S.r®*»«i. and'<^) all. 
with tauibt®!"# ia #a# hMw€ ml^ a»i w'i.m 
pitii»# Sim*mm laiw laittst ia- th® 
latlE«F- t® avoid «af possifel® jrsM'ti^a ia tlwi' 
§mm t# aisilwrttir -©f 
«f tfe®' sires %#i^, fitfel® f fiw® tiS'S®' 
-law' ir«i^*ta"bility lAtk ©®w»» 
tls» @:ii^  1© it# .hat .-if. -ferr#-
lati#»s #f 't]»i« «is« 'if«AiK3ait&l» •Xasr9 mt mmgmmt 
i» «3.li®f* f«®t€iag,, '©r ©tftiti*-. prsnlsi### if 
f©ll®*«€ •e®tt®t,»t«wtl|r- wi-^ia .fc»i€» w&uli. tm€ t# tola tfe# 
if»laa®'« @f «»®k- ©r- air«i?i^® 
-55* 
of tk» stm 
&i*btx »©:t4ag t&# @o2i»#latl08ii (f-aMle f> 
mm %«%»«#» #©:»»©««v« witld® pm» 
f®aS.## Cfabl# $1 .gimM m sf iim*# •fftiit m. 
thm mifmmtty »f m# 'fmm.,. 0tppmmlm$9s.f 
.#i l.i# - .1^1 @f ms mpmmt&ktmw wim. 
tb0 atm i^ m t:hs AmiigM?@r« M wmm mil ttstM 
i» ©a# h.®'3i€, ps&m wmm ©utttsii.* «a€ «# 
m# mad© fcr'tto# 'pfeittettoa #f tto -trnt.. WM,%r 1-tt® 
•Qtiallftemti^ iis teat wltii mmmmM of 
f®]r t&s pr®itt@m©». tfet haaa •^©f 
(.164^  - ••-OffI ms attFil»mtmfelt t© t&& 
t&«®e it t& m%Am% th&t th& netttal 
«f f@«t ©f the mi,m iM wtotfeiir M« p^&gmj «M1I 
%«umm 
&t the diff#Fe^«g r®pi?«s«atiaf tfe® slm' eitmt sti^ 
tl«tl©ally «lftiiflLe«Bi.t. All, tewef#r| *®r® p©s4flir# ant 
latis&'t®# timt %&« #ij?® &iA «©*« mp«a th® -rwiaM®#. 
«f M.» pt0§mw tM# •©©I'wMti©*# im Sail# i 
alwmy® iwgffr tijm t&o## 
TABLE 9 
MpmtiiiLi'rx OP vmiMcm or PHoti 
"smmm in the sami hked 
C%l*ianoes ooaveapted to 









Progenies of .nil mmmm^ 
tiv® sir®# ll€^  .156 
Progaales #f all ooHseou-
tiir^ e.sm t^&m af 
mmh sir« All tested in 
•mm hero. 115 »lp »m$ 
Frogeaias of all soaseea-
tiir® mlmm tlriN-
Bon pairs .1%I .071 
Progenies of all ooaa#®m-
tiTa sires except sire-
sea i^r®, Hiii^ fetsrs #f 
each 0ire all t®st#4 Itt 

























if Wm t» f&t fat jpe®©j?«s. -©f 3^.f« tfci;"ri0Pi«tl#«: mmM» &t .1 
*iM i«. 1» pa.rt i«© t© tereiltir.. 
wia«w §f ?iriakcs of peo&ekx TO pmoeif«i 
ihbheedima of sies 
CfaManees converted to logj^ Q^  
_ fxpimms 
m adjusta^ fit a€|m«te& 
for dama* f#y €«»«• 
l»»g»ai## m-mma?eA B/f prodmtlm 
MX progenies mi 'M XIM -.11% -
i 
1^ of  ^a&«giit«^  
irtiinh w@r# t0#t«t i» ®ii@ litf^  f7 '''t33 -.ic  ^
f. lelatloa of mylaja®# of eirms* ftad g#as* •mommlm,-
•fks Inherltano® -tf tii# t® »l.f®wi. 
sr •p*»g®»i«-§- *«.§. fey 
tbB wm%mmm of m ili*®''# first t#» wilfti ifent of 
M.f ##»•"« ttww% %m Wmm mrmtrnttmrnm m@ 
gtwm 4a tafel# 11. 
to pwmmt e#a@$pt# sf & 
»tm*» ateili'tf t© mriatla-a of Ms pmgmf: 
mpmmAg' mtlmXf 'mpm Wl* xf 
t&0 ability t# prodttst m til.gM.f ttiilf®« #4f M l^y mi'iafel® 
pr@g#«y 1« aot im tlie m&m of 
.stb©# koa#syfo«lty ©aaaot fe® 
sfeility t© pr«ftm#@ ®^,g««y ®f « glf#B ir®«14 m&t 
h% passed frm s%m sm $m m 'Ifihjs 
©oi'f^ 'l&tlett#,. #f .».23® &»4 .M9 m% 
,4.ttfwrmt fmm mm 
tm m at leapt t® ®jEpl«ia. tfeea# #©»«latl©a« It 
w&s. mmsmmA ttot if thtr# w®i»«- ^mmf, &%re*'mm paim la wMsli 
Mtb WBTB iatsrsA, m»m womM %® ft t®M®o©y fer tte ?ari-
aawit ef Ito# ilr#*« and, •pjr#f»ot#« to 1® mm&whmt 
si'iiilatr. 4@t«i^  
*!«#€ f©*- all 8lf#s -ifflt s®»s ««#€ ia til® «bov« ®®apM?iff0a#. 
©mittiag- those pair# "ia wMmh 1®^ , tli# «ir© -tyai 
«©a i^ r® later®# ,retti#ini th® fp«®««4at ®#»®lstl.oas t® 
•ii»t .©ft, reeftetiveXy. Althongli, ao-»e ©f tfai ©#rr«lafiQtt0 
la th&m ©oupijpt/e#®# m ttes- aifr@i»®a©«® %«tir®sa tfce® itr® 
slptlfloant they mpp^&w Fsasd-Mtl^ l# ftwi »#©» 
t# lutleat# that- tli»TO is little, if mlmtl&m fe»t*r®«a 
the mal.f©f«lf:y ©f m «iF#*« aai. »»*« pf#g«:al»s wal«#« 
iaterei.' 
TABLS 11 
laASOi 9 vMamm OF SIR¥JS* soss» moo-EHisi 
Ifariajaees converts ts 
_ farlfee## 
wo adjt8tai«»i 
for daias* for dams* 
g/jf prodttqtloa lermgetl 
Ml #!*•«-eoa progeni## 
Slre-Bon progeaiea wl^  
eaoh progeny tested In a 
different herd and all 
datighters of each prog#i^  
teatM Is one herd 
Slr©-eoa progenies wltlt 
eaeh progeny tested 1* m 
different herd, all 
daughters of each pr^ emy 
tested in one herd, sitd 








#f mi wmmmmr tm?' 
'%'t# tWl9 >feikt itt tl» 'itll 
'tmtm •ma&L wmwm m^-
«a€ iift«F tto®, w&rim&m tm pm4m.m$i.m #f 
mm &mM, ' hi® f®rp9«® of mitt t© . 
*»ir tiff«r«a®©s tfeat mt^ t tew %m 
&f tfe® nr 
mrlikti©® i» t&®. If #i,ff-#r#as®« tte« 
®f iaa« wmm « faster .ta. @ye«tta® mri-
«li41ttr i.» ^  ©# ««*• but mt m. 
m «ASmmm% tm %m &mm* ©^ii.4 lair# 
Wm mmrnrnt^ttm.. #f 8w##««-
Mtm mmp'S.m #f iA,tM« m&B. tfet# 
mriia®## ®f p*^ i^ @a4«a: t««tM la, tite «aa# tesM#. It .^ o«il4 
al«® law .ifis# ©f a» 
•tl#«, ©f t&& •p3r®«^ ,ag a®t 
t»a.t tea tte# ftff«#t®t tfe® fSi^ lag#., 
 ^ foi* €«»«• i^ «it@«ft 
tfe.®- p®©i®a @f io.! 
®a «h 4aigmi®s«.| ff€| •%# ffii* ®mi. 
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«» ® 
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*< it-tt # 
»sj 
1 in # 
«it «• #»• 
m m •^**1 m #* « 
$M mm &»**i .10^'... 
I» tm^mm imm»t%ga.t5.Qm ©t tM« it 
TO«li. #®@« .*© ®f 
the €»«• walt®# t© 
p»§«ai#« ta -i^l. t«itfM#rs wr» tii- «@ 
lttitltf$.©ati^  im tm# .»t^ .|r tfcitt *11 t0»t®€ 4a f^eit#r« 
ir®p# fi^ »: t«»t@A^ iawi ,«ii-©wst of 
m4. tfc@ for tte« 
#f tk# t«.« m&w% tli»' mmm&mwf km %h» 
:1».'%» r«*iaa»i? wt tMw 
mrtaa®## mm s«^. 
a©rr«latl0!i allows an @«iiaat9 of 
feeftditary ji©r1;l«a ©f tSit fwiaa®® %& battirfat 
If genetic causae alone were rospoaslMe foa?- the (so3f3N>i«ti©« 
©f .105, tli«» ,21 is tbt« MdltlT@ly gtnetl# partl@m tii« 
total m»i»ae« ia fat ree©M» #f a aat«« i» 
H^rd Improvmnnt H@glstapy. Plum's (1935) study oa Wm 
G&i»@#s of Is ibtttt^rfat pr$dm@tioA ladi@at@d limt 
tmm .12 t© .36 ©t til® t#tal mrlaa®@ wajs M&ltl*«ly .ftanti#. 
fhB py®»«at «stiii»t« ©f .21 falli »eayly iA tli® mtMlm #f 
tiUkt l<«Sg9. 
f 'IM. 




1 mm hmw$i 
#f' pmsmlm %M 
lii 
#f ijrog»)ii®« SM WM^ 
, ff _ m 
.Ilaiil(«r @i pw^mmMm %m 
tim f 
12 Ih 
i«0rt3©3? of ipmg0nlmm 
'Mf&m 5 
,„...AI:.„., . 11 
s & 
f  f 
I 
i I 














I I  
#g mm% wmt 
0%1. m Bmt j® mjmrnmj^d iff 
' l€ m&. mt f®%»»;i Mw^M 
i^i»  ^adpnto,!^  
ftt 
rnms' ' , mm w «f. it|s®t 
.##Sff tw 
. j: 
|®%#t »| ^%Jt&AVL&& 99&tm%JLTSJ^) 




mmmmMmwtMim- ^ f is#-
Xleld of l»t m t# 
2at 10 
of a siifn 
.ttl fjr^ enldi 
i» #8» 'lisjpt all pr^ 8iiia» 
UM . 
f? 
m@M 6f l«t 1® 
tlw» slae«» witMa a 
iksi^  
fiald of §%m9* 
taught «r® %©• «@w* 
ml pi?0f®ml@« t«»tsd 
t»: #»# 
im «»® wttii 
mm- "Brntm 
*11 ijslini 
All «lre*«®B ps$.r» 
la 4iff®r@at 






fi«id t® All progeniei- ©f 
SO imwgM&m 
All progenies ©f ^  
daug^t^B tested i» 
ose herd 
lit 
3ri«m &»i wmimm.'bwimg, -951.1, j^ 8p®®tiv«i|r^  
tm »f 'W. %ii «i€ 1» 
nf 'liuuft; Hr It m%»® mm» 
s%l.« ttet tte ^m gmnpm mm e«. 
sia@9 Wi.& sirismi #f smiltf g»fnip llre@«iis« 
tmsf w»f« to '»§»« .liwt® timi m.lii witli ^  
m wmw0 tkw sirm & iritis 
1^9 usa ei * x&x f^ ll» 
mm .f»wp 3n«iime« iiaybrllnf .sltf teftly wn& 
«#»# itmt t# tj^  tarl^ at' 
'f$mai. %0r@. 
A f#? "ill# d$M.xr#a@# mi tM 
»fe©ir« ftifft» tM* Im^m p»g«al®» wmm, $m 
at m. #iyr2,l.#r . amll#?* mmm 
m% tey» 
•pirlilf .i® 4..B. a«4 i,a B.X.E.. ,lii^ ,«iS.®a tte« 
asmits iuis. ljm§»W' 
WbMm pTi^ stM t«»tM tm i.X.ft« m€ 
'Wmmfmmff m Mif@mm0 ^mh mm tlmt i»&8«rr^  
tiui tir# gmmptt-* tk%e 1^ ® 9@p#Q.lJkIl|r twum 
whrnm tlie' €m0t'^ 9m tm A..A., w^ m 0Lmm f#«4 
.&md #air6 a.ijlh.^  flort* t'ljif* 4i^ . .ito 
•iftidi ,^e« pt«#r4it «f9 mm «• '8.i.&. 'fn»#i»x>iii' 
iiir im '&m 
.1* iiii..i«^ >#t<£<»'wait t w«.mm4« W j^M AMI^ ttMillt 
hi^ '^ ahi. tftmm -i^ p^# itttm ## 
%p»» f = a + i»i: f = * + te- + «# wiipi m 
mm^ 'i*.# ®f f«a®l,#%. s = f + |1» .^ 
atA% = f *Jt I'S < -^%} +/5y 8>1. 5% (%•%} 
i®% 
«x,)® 
m .^ »<wi- if ^mrnm^ WMl* <% = ife# ttitsi^ i 
iii^ « tm Xrnm.M'M^ tto } hw 
tfci I^M ^ NWi^ i^  #f fte U) «ia pf!®-
s = +^»lf» s = • itt,«| 
111 prwrtto* st » » = .l^ p. + s-f»* 
* = » t^#il.l Cjl •«!* Mm 
m ms^ rnm.,. u = .»«tfp + s = .f^ % • ..ii^ % •» 
xi©« .^ -mmmm df ftem mm' «temi ift. Wkmsmm 
f iiaa a- ' sws*s*: ifcte iftettiy sl» 
Mlm%w€^i^im  ^;tfc# ««i» p i^l:^ i,«i:. te us**. ift 
giwps 9f' .p||^ @#Ssi Ss Sto' isSs '^ 1$ Sls^ rt.WttSS#»s 
••6s* 
All progenies 
Progenies irlth less 




Pounds of buttsrfat 
700 
Figure fm B,egre88lon of variance on mean 
yield In progenita ooaposed of 10 - 19 daughters. 
-69-
400 500 600 
Pounds of butterfat 
Figure S. e^gression of variance on mean 
yield in progenies composed of 20 daughters 
wmm .sliiteiif eajwrlliaear,., tk# .to«ti^ 
irttfc '1^  
i»#F® imwmmwt tiffeyeat imm & 
Its® fte® tte® mrvm-
©f tw@ i»mp# a^ p«aj»®4' i© « mm Sa. 
mMmm with » of tk« yieM la tilt# liypfitfi 
»i»®@ tM extrm$.timm #f tie mmm9 mwm h&s®§. 
©ft.' «1|'m tm »«sfmwmt aay to*# ^ea«, 
&Xh%9 fm m^h mf tM 'iLlfimmmm ©hmwwm&.. Wmm^ Wk& tela 
it ms • ©f wem 
mp9Pim fm ir»rl..«i^ »». It wa# 
thmwmfme.f. t© m*« 'iwiitiatim ml" 
©ulatM tmm the ®r©«p #f teffctars p»r 
9im- $m Q-wn^mtlmn #®lr tW» pmmp m§, t© 
ms® tM ®irrait»iiiir rtfjrtstiffii tfrntl#® tmm 
#s»lii»s4 imtm f m th& tm ©@»p&rts@»# iaiPti-tiaj^ 
ptm§imt9s of ipmips. 
If •h#ifi tfe# ©f 
mttmmmmm ia ttai 
a9fi»8* -(fiw wmrlsmmm wmm ®®n*«3rt^ . t© 
'^torm mwmlMtlm. m&fftmtmtM mm fit# 
aijwtoeat tm tl» t* «#®a# mi #0S8i«t«jat i» 
tk« •its# «f tii« mrmtmtt&m* It stppt^ mrst. 
-1^ 
tsbs' if 
•ik'iafabilifx of farxmicis AmwMim. wm 









la one f| 
.ml 
.11% 
?arlaao«e of 1st 
10 dau^ ters of 
ooiiseeutiire 
sirs® idLtliSa a. 
Wm^amm of 
t® «@a«* pf^ fsay 
All progenies t^ fttM 
is #a# |y@r€ '115 
%1 t#st@A 
is itet with 
slr©-soa pairs 
oaitted 115 
All «ir»-«®a :p»ir# 
All «ira<>»<i» pftirs 
t*»t«d ia different 
l^ rds, ®30h progeny 
teetM in one herd 
&iid inbred p&im 





Varianoe to All progenl©# #f }eroonta^ e 10 duughters 112 "!>.llll p  
inb: •r#edin  ^
All progenies of  ^
daughters tested in 
lb®rd 
y#psatafcijllty aw@taf«ft. tfas #i? m, t«»€«fflsef" 
















g i n ?  
?  I  if <» *^1 

































mv* If t® €«»«, 
ahlttm t® th^ wmm «!.»©•'» 
#f ®illl«g' ti^  #f lis®- mieiJiiKl# gr©»i» :iw« 
t&sa ttet df /wAt&WA $wm^, 
l^i# if 
tl# «t7« #f tte «iif#fm ;pr^ ei^  
s* m^m Wm rti»ii»t#ii @f tl^  m&^mSi 
%m iSm U^tMm m %hm ftM.t t@a fS- = ««»€ 
i:A tMm- wm. @A].#itlst«i.' tmm mmtmmm 
wU:%^. ImM.. MJmiitM tmr d.iffmmmm iM ^mmm sni 
t® AH*#-, m&f -*&pian,®«8 w#i»f 
t» wbitii -sil ©f tjai -©fftfrti®; *«3r# .t«- #a#, &# 
©f jftsfcife wm& fey .*«# ef 'tl® 
giiwii If 'Sa»ji«ii0f» llf^ l f©^  tk# iralm# @f Sfffrff^  
l^ g Ii.1. p^ g®ai««. ifft» t® 
ffet ftttWMS 
t«r #f #i» «f {« ifmri«»e» ©f 
@0^  mm lir tl» first tmm €m^h%mm} itmM 
pr.@€»## -m tim 1? mrm -Wmm 1^' 
fitimp® d««tgllt«jr^  #f m%,m l« tir# "i^ s« 
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f -mm m 
AvmAm pRODoctioM MSRIf OF COLL® ©f ssas 
SSLECfSi OS THE BASIS OF TARIAHCS W mmf. fS MWKfMS 
•arlaaee 
®f ist 10 mrias®# 
#f tiM It 
Av#ri^ of rtiNiiiii^ i 
pmmM pi«g,^l«® «» #©1 
























A«aA€® PROSUCflOS MmiT OP 
til HISCEDXM& pBoasmr was or 
if 
C0LLSD PHOaSilSS ©f smM t»s 
fariaaoe Average of reiaaialiig 
@f Ist 10 da^hiers of sm^cMiedlEi^  
.iamghl®r« Sxp##t»t sir# i^ i«a owilii^  95© 
#f pr»e#4- ®f lit 10 €a l^tt®r« prog i^®# «§ fellwjii-
%mm slm ®f i^ ^eeetla  ^aire 'Wm bop 3m 
2000 ^39 51  ^ fsf 5^1 $33 
0^0 7^ 13 517 m 5^ ? 555 
10000 7709 517  ^ 5^  ^ 557 
li^ ooo 7907 517 Pi 5^  557 
imm mm 51# m 6^5 m$ 
fi-. 
mA , mm- nsm't# 
'Qf th# unottlled daughter®. CAir«ri^ « 
ef a«<»«lled a«»rm»r« = »e.a h. « 
.It shouM to# i#pt ia 'BiaA tteskt 
«»«€ 
:g@m»wmtlm &m& m% pgr "tli« .anewii 
®f tlm% mm ^mm mm tbf ©f pr«#H©ti®ii 
«1©»® m&t •ifeetarateljf fc«t it 
m&m% %# %0 pe»$at ia say #a® 
ita4 it is-aat *l»t Mpt. Mmth ti9%©) f#ii»i 
i» « stttaf ®f i&ttsas »•» t©stiag tittia- tbnt-
30,f p®r@@at #f tte if®3r» l.i®%«4 mm ^ 
2m fk»' ie» ZmlemA ©itl'tf- S^ mM 
m lm03: of 13,. t ps'f#®»t #f ttetir mws p#r 
@:f x®w ppsftttdtioa.: tmm &&m 
mM #«r 0tli«jp rtissffiiis w&» iMi®«t-## t^ t ®»iy 
.®f tb® Bmw inaliyri^  mw» lint## « «wil«4 f®r -ppo-
teA left tte® :toierd by ffe« e-«a #f t#®t 
fsm. If, «»# #©aM mil tm %m pwtm®-
tl.o» perceat «f ftttiup# «w3^», ©f'limi. 
mwm i»tot»'-asiaf tte ii@gt mrlsteX# 




1 1  
2 5 g 
v. wsoti-ioi m wsmts 
•ffe» l«ir«stlptti©m-
irari.«t fw mm tm wm^LM. ®xp«.#t@4 t® 
hy mkmm& if #ifflipliB®- imm m 
it #pp««r« ti*t ttew# mm mwil MffBmmm&m ia -tlit: 
aai.f®*«i*f ©f pr©g«aiM« -^.a«®a %#lit#" ©f liv«*t«5©k 
»ss that 'tJh® ©f f»^i*g ®f «#ai#. sijf«« si« awrt mmMmm 
timm .^ p@«pi«©w€. -m tm®' 
asif0»itf m i»ff«pj?i.^- If' ia^ia^ fc»«- profegtoir 
,mipl#«a^  fir« #fe»#^ ii^  *m@li mm tmmSL i». 
ia. f@«l«sti©a tm m glwrnm 
©toatpacteristie iipifQW# m l»i*t ,i» tl».t 
'$m ^  -ttaif©:»i-tf mi ®3ii-»%.» it »»«4,. 
a@t ftiiow that they mt& attritetitM.# t© Itet :iii3?@ m Haw 
@#n0ideriag is- a l»s€i»f !» ffe# -pri^ tmati^  
r#®©M« •## iftiry mv%mmmm% Ci^laiiaf .©mlli^ 
pr#otlee« whioh Mtf eliminate #®oords «f #«irt»i»: 
mart tit« i®:t:«i*®©ti.« #f m-wrn&ltw (i»@aji#ii^  
tk# t®»i®ajay ©f »«» •%© giir® ttoir %#sft 
««p#i'iei» awt »iaft§#aent) «f #am«i3i^  iioge-
m&m% ©f twm ^ 
ptmgmw» mvlLmmm #f p^@f»ai®s is fyeatiy 
s f l i f  m w i m w m @ m t  m € / m  l a t # » @ t i @ a  # f  
.«M la %w -iW' • la 
t&« waif®»tity ®f ami!®«itslw s«*.pl#t mt 'a 
« mt .11.% w^ « ilt# *aitlita««s •«•«»•''lyiliiit## r©r 
# ilre'f attri^ntsm#-
f&« feast ©f %!» sir#* a ©satpl^ tl#®' t© 
%&# mmm%,mti.mm &i the -wltMA. f«g®aliiii wm» 
.0315 {»11% - .079). »sith«f 6f ttot ttS-et la.' 
%h@ ef, i&ts. iwfw aigaifl-
®aat «ai, llth® »».* ^»rtfor@|.. 'iwi p.la®«4 :i« 
©f t&®- •%»§»#«» It 
#af® .t© hmmm, flat ti»F# Is llttl® !r@p@ataiki,l-. 
iff .iB , aiaipl®# of « 
«3r- |>3»«.tnt #f -tiiltl® wt 
mlf a • isitll pmttm #f t3te% wMeto «xl»ts mm %« 
fairly «».s@ss«€. t# 'tfcs air®, 
i:f ««#€ tt#t 'fe® f»a %m.s, ifeat 
f«a«0 little iipoa pr#da@tlo». 
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wm^mm ©f « m 10,000 
-rmiptoa^  m p»g«^  »f m teMiiygous sli^ - w©ml# M 
SM.® .fiffts m stm&m  ^ mt 'WH p#«ai,» «f fst 
tmr 'til# #f tii-t r««.€#»-1fei?®€ trail wi ff pamrt# sf 
.fat im'tM @f tl» %t 
ka,«»%ia?» *ttt t® ^»€©'s*fcrf€ tS tlie iat^ -
•ir# v»t:ati©» la 3.««» |5 tl® 
«n:®« wmMf: mi •mmmm.f %® «till, %m st^ r 
tJfe® ii@»t hlgMr lnbr<3^ a sir® m InbreeAXng ©o®fflei»»t 
## . «0€ f©F. • Sil?#S w%  ^
20 aai^ liteps «#& mm* ,0€7* f©ll©«i«g ite# :a%®iPir' Fi»S;»niag: 
tb© MmX&tlm «f tte pp^ ay #f tli« «©st 
M.:gfea.f- Mlm 1ft %&«•« ftats. *mM l>« «ly ®a@ f#«i 
l#«a ti»t mf m IMlvldual. 
Clfa)- Ms &t 
m l-#®oiai ng' Immzrgom ^ hf «#&a« Q-^W 
is mMtTmeXy v/it& m fw m tm ,fiit.rs of ^mmm t» 
wms& mm&M ms l#w 
tltaa .1 #f th@ iadi'rtdmJls *«iia %m:mm 
mmMfgmm W ute mmmgm- laiivlfeal wmX^^ 
®f #i*# tet@F®:ij?i«ii» mm£ ttm fea«esygoas 
€#vt«tjl'©ii f»a th# 
iP«M. b» pai»#, g«a»i tfc» tm 
Wkm- rmtimmm ®f m F®w 
mmM, 'tm- 1ms t^m tkw%m -m 
B-mmm pdt#* #.f §mm» fhs w^e» #f 
mttmmrnm i« Ito# ®®6i% ©t • iMttitaals tm a 
S^ peatlag ''^ m m» f«»- f&3.i*i #f gea## 
wamM, #^»f@re»' H# wirf saaJ.! feat it' i« e^ rlAsat tiiat «©«•• 
if«m k« tes«^sff®8* mm f&i» #f f®tt@a 
©tor#, <l^ w« «ee«tt.i® «» tiff#»»##». tm lis fera,®ti® 
mytmmiltjr ®f pmgmi,m, %at wrngf woam 
^mmmm toes-effew#- tta?o«gfc' mtim ®t 
i^ ls# mpp^ mm «l.ili»lf.' If p is t&t 
-mitmZskW,mm hmtm-mm ^wantypim- t9g« .^r, k iste ©©f«-
»<e3s ti®» pbeaatyp# «t f@ii©trp« ®f tl» »w «Biaeil., 
Hat m Wm- ©onrtlal-i©.# hmmm f®no*^ p«s «f tM®a 
m, = wit^  Mmrtlm «tt^ . Wm m t® 
mtXreif homozygous « «iiit hmmm @m* Kitlt pmtm% a»®©y-
tl.*« anti^  m 1^ 11, %#«*« #«e @i^ |p If t&iw i« TO i®iaiJiaiie« 
«iad all varlati.^  i« gejwtl#, t® 
.2 .| %m fm% mmitiL», 'fh® .@l»© 
at p ^d«pei^ .» wf>m. t&t. aattj^  pl,« m»®4 femt 1* mmt in® 
fmittf s»ll i« si®«t «la©®.# I« f«»«Faa., a li^ wtsr 
lc®^ p# li«t @»t ti» »!»« at m tia#. Wm^^ wmm, tito 
wsrSt ®f »at si,»« i« aot tstsHilasi. ©iO'ily 
ea@si^ t© aa.l©w likt t© IHe® aatiag la 
It appeaj»g;, that m mm®% hm lai^» itt a©«t 
Aaiif fat protaettott t«ta. triftet i l fZ l )  g t -vm tfe® fos^ 
M 
ml& ''''''|af1P5)'"''^''m'''''" •a#t-t«,latag t&« p#jptlo» of ]h«t®i»©«i8 
•ttltiwit#l|' &mtrey»A wMsm pra#tl@l8f as-sorti*® aatiag- • 
witHia a l,ast#»ft of rsafiem »»tii0®, C» e^iwrnls tl® 
mrmMtlm 'h»tw»m gamtyprnm &t wit@i. t«^®tM-F 
&mA a »«««!« til® of f««e paifa ia¥olv#t, | If 
a = ,2 «a€ a =10,/ l.t p®M®at ®f 
tl» hetero.ls 1« 4e.t«,red b, ».tlag. tte. 
©f tot@»«l» that ttaBa@3r fmatea i»tlag: 'mmlm 
with. mBBortlm mtlm tfee atoovt ii#®a»pti©.a». fei^  
llksly * is less t&iw .t in iio«t 4&ify :4ate ao ®a« 
«at## 1®* pr©&a«#M t© l©w preaw'strs. It 
mppmmrs, t&erefor#, ttet may -feoa^sygesity ©oaM 
'imwm ©f tb#. W b»®t«ra to «&t© 
pF©4m©#rs tdg#ttor.. la v%m' of tM ia&teiiity of 
Qimmm m4 lik® te'l^ UEs listings t© pr®to©« k®TOgygo#i%, 
tii« i.«gr## of IttlHreedlag tfe® p<jpmlatiott, 
mat tli« r@l*tiv®iy aMsrmt® ef • ii©rita%tlity of 
fat proA«0ti@a, tto low rtf@atsMlity ©f th® m.rlaa®«« 
attrilimtalil# to^ sir-ts .U035) Ao«s aot sees ma»«®®asM8. 
fli® tm tim w&wlmQm af thi® -ppo-
g@alt«.of «!»» »»«€ la tM &mm@ li«3Pis, tli® b««t 
b«l.^  *W9» «f tev# hmm 'bf aar^  ©»® ©f 
#«veml 0«yii?#wtatml In. Itl.a, it is 
p#»«il>2.@ t® ®Mlt thM of # ©©V'.lf ®ertl?l©»t« 
#f riigl^ stmtl-oa 1« «ttpr®o4«Jp©A pr#vlott0^  to tb® ©l®®® Qt 
thm elwsBtfa -iieatte ©f tfe« test ytar. If tui® typ« 
0f «12.1a® wm» @©»«l8teatiy p»®tl#»t o« tfe® ladlvl^  
ttali^ la g«® h#M« teat wss aot p?»tl®#i la #tfeef®,, 
TaFl«a®«« w^ ottii t.#»ft t# rtwil» ®^s«lst®atlf saall la b©rts 
&f tfe# flFiit ki«i -teft Imrfs la tii@ ma©all«ft ©«#«. fMs 
wettM tsM to & Mri. «ff e«t «w©lt as vm mha&wf»A 
la IMs gtMy,. ffa® iioMlateot pm<stle« ©f .testlsg ttoa 
teett®? -tsogliteFs. ©f A tewll. lo «a4 tlt« j*#«laa®r la 
1.1,1,. w^M t©M to fflftlstals: 2A]rg«3r t^&a If 
all <laagliter»- w#^ « t®«t€€ mmAmr #tt® ®«t of e©»t.lti©m«. 
fkls wottli 8#p«©lii,ll.|r tpwe If t&# t®'®t©ft 
w&m glwa sp#@lal f#®€ aa€ »aaaf«8»iit tewt w«r® allJE^  
©aly thr#« tiffl,#® pei? da^ ' sl.a#» ««-«& r@©#3pi« sti*® ,1a «© ws^  
,aa|ast®€ for tto saptrior ,Sf S0»- fta,iry,m®B. 
f't€ •!«& a»aif«i. t&«lr ©w® •stjrietly la aoooif€«a©« with 
ladlTldmal •pi»o€«©tl©« «at «tfe.«r« wmm e&peles# l,o tM« 
r«sp©et, tti® ir«rla»«s 1»: l©Mi wooM teai to 
teM Mgter tMm. tm Qf tte 
»i,p» «#«#* Hf#, «»® hfFt* aty tew #xtjr@»® 
ift sm»m§m»-mt mtww^t mQh m 
€i»©tigfet» • wiB3Lm-» #%#«, th# t««t 
pmwlm€ wiil® very uBlfSf® ©©atitloas.. 
•®aao«l>t©41|r lfc#re '.ytt ©•&©!?• fmmtors. sw® 
holding tte viyr&&-»«@ wlW^m 'hBw^ a 
tife# «%©*# mtm@- «r# t©- fc**® ©r»iif#A tM® 
<»079) ititiy* 
'fl». •' mai, 
•Vitrii®®#,- althoa^  •»#!: 
«3£p«i®f«a if th® yayiaiios within Im pmwt 
mp©» lfto*ft«f§e»ity ef il», 'fk# p@#l#€ wmwlmmmB 
@f th& ftodoia-bf«€ ••itf iatortA. piroftat## iwi*® 
r@»pit«ti¥#ly, tm #f ,30-
dm«giit«r's fl® tiff#rtoe# im tfc»; miPi«a«« ©f tl^  
tw©^  g^romps, 551 ± 79%,. «« not st»t4stie&lly «igii,tfl©«at 
'iMt It m« l.aj^ #ir tliw, .#» w-m§M ®atpt@t t# fiM. witli- iya 
aw*aig« iitore#ti«g  ^appfoidtamt^ Jty .07 for 
•al-l iatere# sir««. ia. a .pap^ latiun ta;. *111.=^  ttee 
mwmMms* viupliui®® ©f ©©mpletely .fey©«#iygous sif».« whm 
»at#€ t® i»si»a;©a-feF®i: f#aitl#s *©«M %« i-ffi |:-ii##iHii-aig .35 
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i  II 
!  j  
s 
s 
m «l»pact©ri3tics» If tii»' i#a#tt© farimttoa 
• pr^ fsal®#, €«psai# «f#» tit® 
as tma hmm iMloat®#. by mmt gmmtle mpe^mAts 
with lAQm^my .pl&at» aa# anloala, ew ;l»® 
,ggkitt8t l&y fm mmttrnmltf i»ia©«t 
ia#re«»## tfe» A« »«. «li©w 
iii^reetiing is tM-mailf a@&»« «f immmi&lmg fesan-
sffssity i» •so«plio*tsi iip®a 
siftiif ^ g#»«« ant la liilefc th® gtastyp# aad phemtfpe me set 
mmmlmtrn* ' If tb® ••i^w ©f 'tfce »#ft mmlf&wm pm^ 
$mf w«ir«: s«l »€!$»# and su^h 9%wm w9wm astaslly *er« imimch-
zygom# 'tteR' til# s»fc. iis*«yf©.«i'ty wmM lb« i®#t 
im the »3rt' %f %M pl.®« «ll#a #alf tor 
f&« mm of the #lr® ®f tl® aast mMmm prijgeaf* it 
appewp# & waif^t® stmls #f taiFf eattl® to® 
tk# s:ljpt^ of tke »o»t 
It m imhm^Aimg progmm mm ^&pt^  t® 
•t^L® Tarianoe wttM-ft; pmgmim m iiier#*## l8 'tfe# ,ii©»©:Sf-' 
would f#ll» of la gm©to m 
mm$>llmt9d pt^awfioa, fi«i« 
vlth Inbreeding there it mo seed tm mm»Mm tte« ««riatl©m 
©f flat in ojpder t® #«aob a g«#l. 0t mit'Omttf* 
if' i»%,if«@ i^3^ : w«r«- jif^ @ti#«A witk mmnM 
90-
all #f ttos hm 
for It is m%- tlomrtifmm, 
hm: tM# w.%m ttf th& mmt mmlfmm mr »©«t 
.mrlmMm pmgmy *411 he -of mw vala#. ta t#f®l®pl.ag 
a M,03kf w^tmm. m .feigMr mm- of Amlipf ©attl®, 
A gtmtf wmB «€«>f tM itireragt &t 
me prngernlm «s«t tA ths- mhme iiy#-80« 'piljrs. ffct p0#l#€ 
r&lmmm #f • tl» ii^ rm «at raiia0«-%r@t #i»# wtr® 
ahM 10,1^ 1, »»p8eti'riljr-. M«st ©f tii» ta Bim-
mm mmpmri-mmB tk« gf«p l»€ 1®«8 tliia 
W A«wgfet0j?8 p« p^ feay «d i# wi*®- aot iael^ Aaa Im .tfe« 
©f %h« irMrii«-:@@f ta. @# aab»d 
»i 'tells, 't^a# fiMlag*, 
.Mditt&aaa. lmf-%mi&tion ttet iab'rei «if®« 
pr«Ai'@# mUgktty- Its# mriaM# pr©g#ai#s' tl»» 
fiA» .e#*|jan«#» lii©Ittft«4 %l i.Sfffupeat latest 
45 '©aes» fM# sfMiauPt mmm of tk# ilff»f^  
•mm mt th& tw# p©#l-fA. -wmlmmmm- ms agaia l«,pg« ta 
Jtt-gtify m©3i failfe. 1» its emotne w. 
Whm. 8@l®«M.ag thm m-lm ©f th-e »©»% malfsjm 
pf®gsa|r pefmweftt sicp»®t@€ Ml# 
^«r©»t fitai  ^ ast p&mtmt timglitty of-t&i • 
&:s^ «raf-s s:ij»® •!«» ffeppi»©irfL»%sl3r f p©«»ft:a mitmr 
tit®- mmmm &®jr# ettrntm wmm item -
. #lr# #f tm smt «rl.-.afcl-@ pmgmmj tM p«^iaa«st 
- ta©r@s#® 1» tft® &®M- mwmp&gm w^m « -«©& as 
of tfe# ®ff spring m« ©aly afproaslmttlr #a® i^at 
mhmm tMM nsmlt mmp toy am sir®* fte#-
it l^as -resittl-tiBg f«ia mlmtlmg tk®-
#f ©itte# til# »«t #r *est »» 
a-#jgii.giM« *»a. a^rs »o-t w&ftli -s®«it«r«A fey thm .pra#*. 
Memi. liiltyMttt.*- ^%rlte#»ii©r-#, tim above g^a# -©®iiM 
•xpe#-t®4 #alf whsa, tfe# pip-«f«-Bi«s •»#» la avs^g# 
pmMm©t%m s«rit. If yi®M m& aot 
v®m dlstrltoitt®##- nat w&m gtwm %® 
mmh la m tMe %r,-whieli Wm 
g-el.«©-ti€- MlmB mmM. mxm% tte gi^ emp f*»« titej mm& 
would'to-# -jA.- tlji w^ »: 
yt 
»%%h»w -»a« m,lmm0* It tl.# pr«-tt -«ir#s 
a«ra.g«t -p© -»r fat tit® -®f %#«t #&©-
li&lf of tilt sires wotjtld avsmg® fi© wlteit 
for buttarfat alone. '% «it% »tmi «*pl»8i« mm. 
mi, fat, tfe# 'f® pmmmmt' rnmm w^mM «*#-»§# -©-alF 
557 pouRtt of butttrfst. If m w«r» t# «el«t 
preset b«l.l# by sa imAm .gsii» -liittiia t® 
WisM mA wmttmmmt- tM» yttlt i®t@3i ef tit# 
g«'l«et#a «.lr@« .wowM a#t m mmh m» s^m. afeow ' 
s4a#« yl«M a-iit mriaa®,# *«r6 p®«itlvely If, 
lnowsf^, ii©l#®ti« w»® »€® f©r Mfli 'ft-eM a.wft l©w iwl-
tfet -d#®?#*#® to tfa@ ««rag#. %n&m #f tfet air«@ mw®& 
w€»wM 1# §mm%mw %Mm tte-il mlmm Mffc 
f4'@M »€ I#* i^yrl«ft@« m 
tmm, -.©f p^p®g«wies wli#» s#le«ti.af 
dl«t wmM %M pf«p?#s#' #©.mM l>© mal® 
iis, iapf^irti^^ tiit wsmf® fi.#M tli« 
1^ 3.® wltMa liS» *©]p« mrlalfl# «s wltWia t&« iwr'r® 
iteifwm fbm avemg® ppeta©:.tl#ii ef 'th@ f tj?#t t«a, 
Amm^htmrn ^ tm 2# pr©g#ttl®« ©f pr©f©ai®a 
witli -g© #ssli)' with, tit i«m«t m.m Wf 
$5®«ai8. ®fcs- afsi«f@ .^©ftwitloa #f tli# s«®®-at tt» €miigM«jp0 
.©f tte tlTei ms :poiii^««, Staiiw? @f tlie 
t# »a-«t progenies w»i»© fA mai.  ^ setsp®©^  
tlwljr. ffc» edwelatiott tH® 
yt#M 0f mmA 8#«fmd f«» da«:g&t®i'» ©f tbs mtrmm., 
wUmm. tfe p?iig«ttts.s iat© -^ martiles tmm tli# l®iwst 
t® th# mmt: wmm. .'fo, -awt ,5$., r#sp®«^  
tAvilf. l©ae «f 4lff#rs»#«s b«t»®®a Itoe ®©fr®latl©Ji 
mm statisti'smllf iignlficaat. ^ 
tfe«» mppmam€ t© %« »o 4#fiait® tmi^: hwtmmm tM 
ef- "wwriati^ii' f'to# •3r@pt#%afelJ.:it|' @f yttli.# 
|3r®^ «tt4#s* , 
l;tt tM« »taAyatftapt wmm »i« tm %hm 
potal^lt :8Wifc«i* m tbs mttmt* &i thm fe»®« irM©lt iaflnt-ii## 
pm&m&tim* Mf attsitpt t@ mpMlm feeredity 
®f & e#*pl4@®t#t @]tera»%#Pis-tS# «» m g«al« «©©# 
If tew## iirrolwi In #p®«3latie»,. p2P©ft«witi©a 
t« aff#@t«a. %y w»f §mmm wRi, $m4gM$ trmm. 
m qnmtit&tir& 4s 
%feei« gm&m 4« s4'g«' ©f mftrnt., aatar® sf 
A»p^«- ©tl»r g@ats, 
tstematlaa w4t% mwlmmmmtf ®tm, t© tit# pr©bftl>l.« 
®f ,fes.t0 4aiw>4v@€, tfes ®Q»fi«xlty o# tk@ iat#^  
a©ti0as, t&# laapproprlatsa#®® @f f#-r isspsi'4« 
•memtiil. mm&mkf an exact ge»#ti# »aJLysiS' &i bmtt«rfat 
ta I«tiil4ii3s •%»».» rnppmm mry ?©*©%«. By 
oonditlea# it i# pmmmi9, 
S»w«¥#r,. t® «p®#w4st@ «pi«. tew tto g#m0typ© ©.#• a «lr« »4^t 
tl®- fenetio portion. «f tM# .*»rl&a©« ef' Ms fr«f©ay.. 
This ««• a^®ae assuming the • var4iHB»# 4®p«al.#t ttp#«s- #a#, 
aai tMf## p.at..rs -©f• g«»«« wb»m tte «.ff©®ts ®f • tl# gmw& 
-mm^ tl)- #3.3, pesittv#, ©twal i«4 aittttv# w%Wk a® 
aaa©#, mat Cf 1 all pesitiv-®, sad aMItiir# witfe 
Aoiii.»sa##. la all mmm f esaie# war# 0©®-
a« m wm^m-'hm^ mm wm» 
•&©!€ •«% mm Imml <€,0®|, i^s- ft ia 
tM® #1:S« #ff@0t ©f t&# gsm## foir f«a# fr<if«sa@i#«, 
fey - tiff ®f g«a«« aff ecti^ t&« 
isti©.,. f@F tiMiiaaa#®^,'aaA f» no dimijaaa©®, 
fs^ l# at gif«g thm mlttt# f®a«« a«tsi. i» @auL«lmti^  
tfet vai*iaa#®® maa.#r tb# fit# viypi«a#s« 
©f -tfet .p'j®f«ni«:» ©f m» • €if f ©3P«a.t 8lre« «r» ftv«» ill. 
tl* tS, m®4 
If 'teeidttti •tfe« *wiws« mms%mi ia tii@ 
atJsv#., tip fintiflg'S iMlornt® 'Wlat *#mM 
«i;p#©t.#4 to i,f tto fea@ti«' pirtl#s .'rajri^ra## 
aow fouat l» f®t p»t»-ti©a r®#e.3rt» ©f t»lyy 
Ftsultei t*o., «a# • psif« ©f w%,^ 
•t&# t©»iret fta# «f «s®^  •pida'^  &% »«4twi, «€ • Iw 
aaA *i^ mr aoatmm©®.- Wi'tfe «© 
tM w&rtjmm» &i pf^og©«i«.* of th® li©a©-8^*' 
goas sire# mm nlw^# ]tos« tlm» ttoat »f tfe® toit«i»®syg0tt» 
indivldwals, f&l.t wmm %»« rtfsftfless of th« fea®%|Mi @f 
tfc® mf tim 
-fS-
tmm m 
fMlMMB* MMJXW FOB Mtl FSItoABS #Wi' 
Ho dominance and Oomplete 
with vsrlanee and with Tiypiiia®® 
depending upon depsndlng mp&m 
ef d«sti»«i. aumfeer of pairs saabtr of 
mmmm» % g . 3 I t 1 
.« " h.J'm i,.tp hM$ 3'M 
.3  zMf  
.g ».330 1.0  ^ gyW g,55g 1M3 
•f k#a# aaintaitt « ©f i..Ot «•&.«? ©m l^i ®f  ^
i^ #v@ iass»ptions t&@ ;^ptlati@n is Mtiin at 
tMmM: m.. 
gXPECfSS SEMSSTIC IH FEOGSNIES OF DIFFIMSIf 
SIRES mm MATm fO RAIlD<m-BES& FEMALES A8D Vim 
rmXATlOM DEPSS^'DIM UPOS OSS FACTCa PAIR 
(Variance held eonstant In all random-bred femaXstl 
©f Varissee wltli with. 
A ia fmalag of laale a# doaiitanoe isefflelQt# do»taiin@« 
m 3.00 # 
•5 3.00 0 
...g 3.00 © 
.jit i.# l%.Oi 
•s 6.0© 
..t f.if 6.1$ 




fAlW ft . 
KPBGfED 0SKSfIC ¥ii^ 2ASCS IM PHOaENISS Of SlFFJa^  
mmm mm m wmmss Am- wtm 
TAHIAflOM DEPESDIM OFOM fm FACTOR fA»t 
iTarianee held constant in all random<-brwi t»msuLm) 
Frequeaey 
of A S farianoe wlltti 
m domlmnm 
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WKFmfm asHETio itaeiahcs m PEOSFJISS OF BiFPiiisf 
SSffiS ins MMWB ire lA»6B*®e WmM^ 4» *1S 
f.^ tfcfioif Dsfaiiii 
(•fari«#s ,.ii©|.€ mmstmt is i^^ ,2. • f s»l#») 
Frequency 
of A, B, C 
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#if«» m®. 'itom %h9 fw«iv©aiiy ©f lyfe# 
4e«i]r#€ gmm. wm ©Ittor Mgb. ©r ir#«T iw. fiilt «s 
d»« t© tM f*# i  t fe® ®f  @m©h.  f@a« .hai .  to / f t#  
111® iytti. fftfa*-®!®# itt t® 
tiat gsa® irari«»@t Sa ta® j»an€#ii-%TO€ f®»3.« 
Ai®© with a© &mwd.mmm %te- wriase# 
%A tMm #f t3m 
litli ^ mpl0tm tfes • artlatiea. ms • mom 
mmptllmMM* fli« w&rS,9i. fmsm tdip® %m 
tim pmgmy of tM M&m&z^gmB • «4ra t# «. aatettaiw 
1» tkm h&mmy^ ms mmmiwe: %m g©mtfal,, 
€©iijjhafli9« imgjrtmMd the #f 'tli* 'pf>0g@itJL«ii* A1sq> 
#f aot# wm fm% is isstaaws 
pi'Qgtai## ®f til® 9S.m9 mm m&p@ mriitfel.t tliia 
%tes@ ®f this ms *#»t ®fi#«Bt wb^m 
thm Xmmwg&tmm pmm f®r mmaml i^ ir«. ©f rae-es-siw 
fa@to» tt€ tbii:' fm iWBummumf #f' tl# 
'A@aiiiwit g9mM-. Mm mmA mmm- tte f^^ geai#s #f 
tibia' .tai«s2jgoiiB eif^ :» w»m- Xm* mmmtr&t^  in, &m 
.0l.asi ttoa mmwm itos# ©l" t-lie h&tmwm-^ wgmtm i»a.®®., .|P®r 
iMtM##, aating «£» mf 
twm&m la whioh tli« geo® -hsA- & of 
g»m a pmm^W #f tifc®' f#pi:is:ti®» wim'mi 
I 
3 





'1^# &i timm f t® •o'fe&ar ©Mf-
wiiM apptmr logloai wfe«a ei«met«ri«ti«# 
mp#m »®v#Jrs3. §mm pair# *iA aot 
tssi'f. tfc«s« :iae3,«a# *<i@t 
t®tlT9 wMLA/'itjr# ©f Wi#h #®e«Qai(S -iratm®: t© 
tfe® •pmi.'mmp «f ffe®- wrtaw® M %'p# jm-ti-ag# ia 
prog»Ri## jprslaMy »l»w welt %b@ mmm •feiat4#««Mp» 
a# tlw58#'fott8i, fatft- mtll n&m. 'faa# 
dds® m tilt.# .It •«#.» t© gl'V© a© 
©#»gt.4«»tl®a, 1© mtltormltj -©f tfp» ef •« pregnsf 
wU0m a, #1^#. • ffei* t&a  ^
imm&m tmm mmmmttrnttn ©» f#r « 
mm%% tm %ik% flm- plm#®4, m •»«!-
tmmtty ®f %ff® is .f.«t of 'SlF#, p^Mm# sf 4i«,^  a®t teiM 
gr#«f« ft:t state mA mtS«asl fairs 40#s .»#t .Meet t@ 
•1« aiteafM, s|®@® ©f- fimts- ha® at-rtr 
«#$€ M « r^-1 ,*®.asar@ of tfee- 9t & 8lr®*» nr 
i.M*« #:ff6priiif» S@3.©ctic^ s>iow .Mi^ .pp©®p@ Jji pitlkt f» 
wMltmmAtf pjp^mms. a »®r® ple&sa-i^ tispljty f®j* 
If lir««A#w ttad«»t*aA tte is pise®# tifoa «ai-
fofUlti- ®f groups at exhibition#., sttA »top«tl€ ts 
a# wBkW tUm f-rop?s«« tto© l.rs®As» 
11 ,  swmmx 410  coNCLos io i s  
1&« mt this kmw»%%^t%m ws# tm 
tfce 'mlm® q€ •mmmlAmpim t^he Qf thm wh$m 
m sS.i?®. 
•fks- iftta wmte tte- laprotr»a#iit 
fmi i^©a.m#ti'©a '©f esws siat tfei-up' 4ias. 
"ffe« mwB mmm th& §.m0i^wm M gfi 
tmwtmm pmgenieM w^m #©«p§«M ©f .to. 4safMt#r# •«a©li.| 'tlNi 
1^ 1 4». fr» I# t© If OHlir 
©mt ef t,*® w#.r0 f&e ©«pypis©a« 
wsFt feMM #» ©adif • ea# p#r e#w !«# wm  ^ 'writ® 
witfet i«sft witMmt .i(d.|m»ti3^ . f»r t&« it tit# pr®» 
€ttetl0ii «f t&0-' 4ims. all. f»t@cira$ w«ip« #«fk'«©t©a t® a 
mimjn®' • «l-« %&»!».. fb# i>tipe#at«f® @f lalts-teAiaf mt eai-
twm iiwrn-^gmmmttm pe41p»«0« fqf itH w.i-tli 
W &mn0ktm& aat far ali- si»»a©a. ftee «lFe«, €sm«., 
-iaughters weft mXX 
msM *« tb® a«a«we ®f sf tfe® 
%I iraftaa### w»» mrnmvmtm t© 
*ltlt «»» «#tfc#r 0r wS.^  eliMr %1» 
tmmBt&wmtXm fsv® a .B®r# m&mmX 61atriMttMm ©f 
tks ir*riiiJi@««» 
t#«t f©f t&t #f «. ©f 
wmHmmm sirnwm tM. p»i#:al»s. ti« s|gsift««ia.y 
tmm m® mrn&mm Is fh« stuaAni^  d^ vi.a-
©f all wlit'ft- limseft m. ths fat ©f 
-sljr'S^# fu-^t t«a aaagktsM. w» ff f»aai,«. ffe®, mm^ 
^ in «.tmniart tsfimti-sa® •ari.@4. tmm. Ji- to Iff 
rM'i®- :4a iatt-rilmal. fat mmM» wimtrn ift# mmt mmtt&m 
pmgmmy wms- ff pmmmiB m§ wit&ta th» «»st *a3H.all# 
f2B Mm. m&Sms-tmmt ©f tit® f#r *iai# pr&Sn^ 
tiea ©# tlt« 4m» #*e«pt 
m'm t»stM t». «or# #» Ib& s^ tte 
mtmMm hwWmm fb»- yitM ©f as«^ tcrs •€»»« wm-
flL»- ««« sf tte® WW® 
tk« @##jp«.latioii @©@ffi#i«ffltt 
A«. all Aiiagfet«» -mi pmfeay mm ia ©a® 
®nly. flL# i?tlatt®ii w« ffc® Mv 
. i»riiwa@es toel^ witii l#w 
fi#M« «fl with 
ffc# €#pf»# of mrrillnmrlty, Mwmm,' wm» m%, algalft* 
©ara:iiy as.f- .fi?©# « -atralgtot lAtt® •Am-
msmBtrnmt mt tifc® §m tte »gmii» ssli^ -tly 
tte# #orr©l«ti©a sMtpls# &i 
m 1 
0' 
W m  ^
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tti^  M* it mppsm* 
tJtot.aay toa»«t ©aiy «p»a ualfomity,©r a®a-
#f # air© *8 #ffspi?i;^  ip ia €@y#l#piag 
M.0k uBifowity.i®r,M|3i mrtabtltty ia hai^ *. 
©f tl» 11^  «lp«« wl,'^ . W €s«fiKl-«p» p«p 
s«wi iiiter®@Ai3af. ffci@ mmmiflmlmts 
wmri»4^ tr&m t© .tfi* nwraglag ,067. fti# 
tabr^ efilnf: t» wtoltk i^a.X *»2?« 
la ©a« ma afgalivat, belaf -••J135* swipftgie 
mriifcii#®® -mf $M !»&«•#€. aa4 i'itiifiaa-fep«€ wm® 9%  ^ «ftt 
fiif, mmpmtlmisF,- ftit hrnmmm tw© :a*©f^  
w«s ,ft»t. «:'fc«l|l«tl©ftlly glgnifioant, ,^ w#ir©r. 
»Sjr@s f^ j?- •waif-ojwl.ty 
mrlatoility #m. tfe# @f tfc« mwtmm ©f ftoelr flr«t t#a 
..rssmitti. %m mXf mlmrn im -irieriiillll^ 
mt  ^ fmlmtm taafMter 
@f tM- ®.l#e witls, tlm .»e«t im miflitiNfl® ®f 
tOOO) @©mM %© t® #® tit® .:«ir®r«gs ®aly 1? 
mw^ trrngm »4r«» .Xa@l»4#a wlttita tM» If po-waA«, howeirajp, i.« 
tM te®e»A «ppi^xja»i«ly mm-'Mkf 
mi" tte® g^ ». tto- i.» h&w  ^
m« llkwi®® t&» «lr® #f tk® »®»t-
'fisfiall.*: -msA '» fiir#^  #f tM# 
]p@oi^ «t mMii^ ' mm m %@ &f 
fn%mm ©f Wm stiNi #f tJte  ^ «o«t 'iRikr-iaM# pp©-
t&e i^wiips^ ® «^ ' "tfet pia^ ««t ®©*iM 
"bm tmmm^^ tior#®' pwnis '#f^  
rssttltsA Jt:r©a dinil&i' '©olli^  is pit^mw of -tui 
«&r«* 1^%» 0^lm tl» tei€ "«ffa@% wms 
msw^m%%%  ^ tm mppw&Mim.tmXw «#' -Hi® 
f i#M.  SiK#@ $1^ mm te i '#A #s  «!»§! .#  ' i* t -@€^s  
««Xy 0f' €%timmmm ®@aM fe® 
t& te« r«p»itf'#i itt ©©siiisp#€ 
wii«a w«ire aejptt i» pw>-
ftii®tleit. Wllii. ailftet p©#.S.tlw- Mgli 
imA m.i^ ' mtmA. t&w mtMrnma^ 
ttf' .MliiM %M- m 0^%mm%m f#z* 
4 @r#itpiirl.siia #f t£t« i^ «m .fieM.« ef 
Auooessirt m. #'if9'-*s %lm% 
t&9 mmmm wpt nitMrn !&• »&x*@ pi^ 
f«B3,iis m islthXn thw mwm wsM&m Q»m* 
Warn mt  iMs  s t i^ i r*  t immt&mt  
ttet #r #«&. li#  ^
®w hf #6miii.@iri-fig IIIL# '«Aif#:iiid.t|" #f fbm f«t 
## a @e3.@irtii^  ft tetry »ir#* 
Wns^Umms»m:, tt eonsideratioa of 
itr %M m i» tM a»€»tt8t «f 
«®.a©ltt«i-©tt8 mmm &ppmpwtmt@ mgmp^$Mg selmMm tm Hal-
f@«i4ty ta »iir m^m 
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